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are  used  principally  for  grazing  live  stock.  The  Mercator  pro,ect,on  used  tor  this  map serious W 'exagf ! at  the  equator, 
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Fig.  B.— Mean  Annual  Precipitation,  adapted  from  Oxford  Wall  Maps  of  the  Continents,  by  A.  J.  Herbertson,  1908-1911,  except  the  United  States,  which  is  based  on  data  supplied  by  U.  S.  Weather  Bureau.  Outside  the  tropics  there  are  only  four  extensive  areas  receiving  sufficient  rainfall  to  support  a large  population— Southeastern  Asia, 
Europe,  Southeastern  North  America,  and  Southeastern  South  America.  The  Asiatic  and  European  areas  have  attained  a density  of  population  several  fold  greater  than  the  American  areas,  which  afford  practically  the  sole  outlet  for  the  increasing  population  of  the  Old  World,  except  for  the  small  areas  of  agricultural  land  in  South  Africa 
and  Australia.  The  tropics  are  the  most  abundantly  watered  regions  of  the  world,  but  their  adaptability  to  settlement  by  the  white  race  is  uncertain. 
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THE  purpose  of  this  study  is  to  show  the  geographic 
origin  of  the  world’s  supply  of  food  and  of  other  im- 
portant agricultural  products  and  to  indicate  briefly 
the  climatic,  soil,  and  economic  conditions  that  account  for 
the  distribution  of  the  crops  and  live  stock  of  the  world. 
It  is  impossible  within  the  narrow  limits  of  space  available 
to  do  more  than  describe  in  the  most  elementary  manner 
where  the  crops  and  live  stock  are  produced,,  and  mention 
a few  of  the  factors  which  have  determined  the  develop- 
ment of  the  world’s  agriculture.  It  is  hoped  the  material 
presented  will  help  the  reader  to  make  a study  of  the  com- 
petition that  America  has  to  meet  in  the  world’s  markets  and 
will  show  for  what  crops  it  depends  on  foreign  countries. 

Explanation  of  maps  and  graphs. — The  maps  afford  a con- 
venient means  of  comparing  the  geographic  distribution  and 
density  of  production  of  the  crops  and  live  stock  in  the 
United  States  with  the  distribution  and  density  in  other 
countries,  while  the  graphs  at  the  bottom  or  sides  of  the 
maps  visualize  the  relative  importance  of  the  various  coun- 
tries in  the  world’s  production  and  markets.  The  system  of 
uniform  dots  employed  to  show  distribution  does  not  per- 
mit of  an  easy  computation  of  totals,  but  the  value  of  the 
dot  is  shown  for  each  map,  and  from  the  graphs  the  acreage> 
production,  or  number  in  the  important  countries  can  be 
approximately  determined.  Since  acreage  is  less  subject 
to  fluctuation  than  crop  production,  and  since  it  affords  bet- 
ter comparison  of  the  importance  of  one  crop  with  another, 
statistics  of  area  have  been  mapped  so  far  as  figures  were 
available.  In  the  world  maps  of  rice,  cotton,  tobacco,  sugar, 
and  coffee,  however,  it  was  found  necessary  to  use  statistics 
of  production.  Most  of  the  maps  represent  an  average  of 
the  years  1911,  1912,  and  1913,  compiled  from  official  re- 
ports, except  in  the  case  of  the  United  States,  for  which  the 
statistics  collected  in  the  census  of  1910  were  used,  and 
those  for  Russian  Asia,  which  refer  to  the  two  years  1912 
and  1914.  A list  of  the  more  important  statistical  pub- 
lications used  may  be  found  in  the  references  (see  pages 
148-150).  Two  colored  maps  (figs.  A and  B),  showing 
respectively  land  relief  and  mean  annual  precipitation  for 
the  different  parts  of  the  world,  provide  a picture  of  the 
physical  and  climatic  background  of  the  agriculture  of  the 
world. 

Because  of  the  distortion  resulting  from  any  attempt  to 
represent  the  curved  surface  of  the  entire  earth  on  a con- 
ventional flat  map,  the  ratio  of  dot  area  to  land  area  is  not 
the  same  in  all  portions  of  the  world  maps,  which  are  on  a 
Mercator  projection.  Thus  a square  mile  at  the  latitude  of 
Petrograd,  6o°  north,  covers  four  times  as  much  space  on 
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the  map  as  a square  mile  at  the  equator.  The  density  of 
dots  in  any  section  of  these  maps,  therefore,  is  strictly  com- 
parable only  with  that  of  other  places  in  the  same  latitude. 
All  maps  other  than  the  world  maps  have  been  prepared  on 
a polyconic  equal  area  projection,  which  permits  accurate 
comparison  of  density  between  different  portions  of  the 
same  map. 

Data  are  lacking  for  some  countries  or  provinces,  par- 
ticularly for  China  and  several  of  the  native  states  of  India, 
and  in  such  cases  line  shading  has  been  employed  to  show 
the  probable  distribution  and  density. 

The  world  dot  maps  are  intended  primarily  to  show  the 
relative  importance  of  different  countries  in  connection  with 
each  product,  and  the  maps  of  individual  countries,  the  rela- 
tive importance  of  the  different  sections  within  one  country 
or  group  of  countries.  The  scale  for  individual  maps  in 
many  cases  has  been  selected  independently  of  other  maps, 
in  order  to  bring  out  most  effectively  the  subject  matter  in 
the  map.  The  unavoidable  result  of  this  method  is  that 
comparisons  of  individual  maps  with  each  other  may  be 
misleading  if  the  method  is  not  clearly  understood.  The 
world  maps,  however,  by  bringing  together  all  countries  on 
the  same  scale,  within  the  limits  of  the  Mercator  projection, 
should  prevent  misunderstanding. 

In  showing  distribution,  use  is  made  of  the  smallest  po- 
litical or  statistical  divisions  for  which  figures  are  available, 
or  which  are  feasible  on  the  scale  of  the  map.  The  bound- 
aries of  these  small  divisions,  because  of  their  number  or 
the  irregularity  of  their  outline,  seriously  interfere  with  visu- 
alization in  some  countries  and  are,  therefore,  omitted. 
Such  is  the  case  in  India,  Australia,  New  Zealand,  Argen- 
tina, Chile,  and  Uruguay.  Discrepancies  in  the  location  of 
national  or  provincial  boundaries  appear  between  some  of 
the  maps  as  a result  of  recent  territorial  changes. 

Text. — The  brief  texts  accompanying  the  maps  are  in- 
tended to  emphasize  particularly  the  geographic  factors 
which  underlie  the  distribution  of  agricultural  and  pastoral 
industries.  Economic,  historical,  and  other  factors  are  also 
mentioned,  but  it  is  not  to  be  understood  that  these  texts 
afford  a complete  explanation  of  the  features  of  distribution 
shown  in  the  maps.  They  may,  however,  serve  as  an  aid 
in  singling  out  some  of  the  interesting  relationships  be- 
tween the  distribution  of  the  various  crops  in  the  different 
countries. 
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AS  an  introduction  to  the  study  of  geographic  distribu- 
tion of  agricultural  products  this  section  presents  a 
brief  discussion  of  the  available  food  supply  of  the 
United  States,  of  the  historical  trend  in  per  capita  produc- 
tion, and  of  the  extent  to  which  the  United  States  is  depend- 
ent on  other  nations  for  food  products. 

Density  of  population  and  of  production. — The  United 
States  is  the  least  densely  populated  of  the  great  nations 
of  the  world.  The  population  of  oriental  countries,  which 
has  been  dense  for  centuries,  has  increased  but  slowly  and 
has  now  been  surpassed  in  density  by  western  European 
countries.  According  to  the  latest  statistics,  Belgium  has 
a density  of  population  of  about  670  persons  per  square 
mile,  United  Kingdom  380,  Japan  370,  Italy  330,  Germany 
320,  British  India  220,  Austria-Hungary  and  China  proper 
200,  and  the  United  States  34. 

In  spite  of  the  comparative  sparsity  of  population,  the 
United  States  has  a greater  acreage  of  cultivated  land  than 
any  other  country  in  the  world,  with  the  possible  excep- 
tion of  China,  for  which  no  statistics  are  available.  The 
cultivated  land  in  the  United  States  amounts  to  319  mil- 
lion acres  as  against  280  million  for  the  Russian  Empire 
and  265  million  for  India.  The  great  European  countries 
combined,  excluding  Russia,  do  not  have  a crop  acreage 
equal  to  that  of  the  United  States. 


Estimated  acreage  of  cultivated  land  and  food  production  of  the 
principal  countries. 


Country. 

Estimated 
acreage  of 
cultivated 
land.0 

Population. & 

Acreage 
of  cul- 
tivated 
land  per 
capita. 

United  States . . . 

e3i8, 526, 000 

9i,972>ooo 

3'- 5 

Russian  Empire 

278, 61  000 

163, 779,000 

i-  7 

India  (British). . 

264. S58, 000 

244, 268, 000 

German  Empire 

J 65. 445, 000 

67,812,000 

1. 0 

Austria-Hungary 

61 . 450. 000 

49.458,000 

1.  2 

France 

59. 124,000 

39, 602, 000 

x-  5 

Argentina 

44, 446, 000 

7,092,000 

6-3 

Italy 

33,815,000 

34, 687,000 

1. 0 

Canada  

f 37.063,000 

8, 075, 000 

4.  6 

United  Kingdom 

17,862,000 

43. 366, 000 

c.  4 

Japan 

1 71639, 000 

Si . 646, 000 

c-  3 

Australia 

14, 987, 000 

4,455,000 

3-4 

Estimated  average  production, 
1911-1913.  of  important  food 
crops  expressed  in — 


Tons.c 

Calories 
(in  millions). d 

Total. 

Per 

capita. 

333; 4x1 -363 

425,442,000 

4-  63 

121, 600, 344 

300. 511,000 

1.83 

59,637,968 

J9S, 133,000 

0. 81 

84,331,901 

143,440, 000 

2.  12 

46,458,352 

103, 241, 000 

2.  09 

90,650,470 

70,829,000 

I.  79 

014,479,614 

45- 767,000 

XX, 959, 546 

34,  'I34,  000 

I.  CO 

17, 107,305 

50,835.000 

6-  30 

14, 040, 491 

25>  730,000 

0.  56 

11.924, 729 

37.35x,oco 

3,956,  776 

11. 994  oco 

2.  69 

° As  reported  by  the  International  Institute  of  Agriculture  and  published  in  the  Year 
book  of  the  Department  of  Agriculture  in  1915.  Figures  are  for  1910  or  1911  except  for 
countries  referred  to  in  footnote  /.  1 

b Figures  are  from  Statesman’s  Yearbook  and  refer  as  nearly  as  possible  to  the  same 
years  as  those  for  cultivated  land. 

c Includes  com  (maize),  wheat,  oats,  rye,  barley,  rice,  millet  (proso),  jawar  baira 
gram,  potatoes,  and  sugar.  ’ 1 ' 

d A million  calories  is  approximately  the  fuel  value  of  10  bushels  of  wheat 
ofjUmtcd^tates  Census  figure  for  crops  with  acreage  reports  plus  estimates  for  acreage 

/ Statesman’s  Yearbook.  1916.  Figures  are  for  German  Empire,  191V,  Canada  101c 
0 Average  for  1912—1914.  0 ' y 5- 


Even  more  significant  is  the  acreage  of  cultivated  land 
per  capita  of  the  population  (see  table  below).  In  the  United 
States  there  are  3.5  acres  per  person,  while  in  most  of  the 
European  countries  the  corresponding  figure  is  between  1 
and  1.5  and  in  the  United  Kingdom  it  is  only  0.4  acre. 
The  only  nations  that  have  a larger  number  of  acres  of 
cultivated  land  per  capita  than  the  United  States  are  the 
sparsely  populated  countries  of  Argentina  and  Canada. 

A more  specific  measure  of  the  adequacy  of  the  food  supply 
is  the  quantity  of  important  crops  per  capita.  When  the 
total  quantity  of  these  leading  food  crops  is  expressed  in 
terms  of  millions  of  calories  (which  is  approximately  the 
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average  is  6.30  for  Canada  and  6.45  for  Argentina,  these 
being  the  only  two  important  countries  that  exceed  the 
United  States;  so  that  among  the  countries  with  large  pop. 
ulations  the  United  States  is  far  in  the  lead  in  the  produc- 
tion of  food  crops  per  capita.  It  is  this  preeminence  of 
the  United  States  in  the  food  production  per  capita  that 
constitutes  the  basic  cause  of  the  difference  in  economic 
well-being  between  the  Old  World  and  the  New  and  of  the 
current  of  westward  migration.  The  following  table  shows 
the  production  of  the  principal  food  crops  in  the  leading 
countries  of  the  world : 


Production  of  principal  crops  in  the  uorld  and  in  principal  countries, 
average  for  1911-1913. 


Country. 

Corn 

(bushels). 

"Wheat 

(bushels). 

Oats 

(bushels). 

Rye 

(bushel;). 

2, 701,074,000 
78, 110,000 
87,  526,  700 

704.995.000 

727. 133.300 

369.612.300 

160. 236. 700 

324. 136. 700 

247. 141.000 

190. 840. 000 

1,154, 134,300 
1,050,574, 700 

36,721,300 

935,oio,3» 

Russian  Empire 

India  ( British) 

German  Empire 

595. 660. 700 
309, 380,300 

245.937.700 

37,582,700 

455,181,700 
48, 078, 700 
163,640,000 

5.390.300 

1.666.700 

1.748.300 

2. 406. 700 
9S,7°o 

France 

Austria-Hungary . . 

Italy 

United  Kingdom . . 

20,557,000 

210.855.300 

100. 245. 300 

Argentina0 

Canada 

251,875,300 
x“,  636, 000 
xo, 432, 000 
3,637,000 
468, 426,000 

155.828. 300 

228.933.300 
88,961,000 
26, 305,300 

527, 589, 700 

65.311.000 
387,159,000 

14. 134.000 

Australia 

Japan 

Other  countries 

336, 493,700 

I3X,4S4,700 

Total 

3,950,374,600 

3,813,009,900 

4,375,  727, 100 

i,78i,394,400 

Country. 

Barley 

(bushels). 

Potatoes 

(bushels). 

Rice 

(bushels — 60 
lbs.  clean  rice.) 

Sugar 
(long  tons). 

United  States.  . . 

187,417,  700 
484, 848, 000 
38,097,  700 
157,921, 700 
47,608, 700 
t53, 437>ooo 

348, 303,000 
x, 287, SSo, 700 

11,808,  700 
6, 151,900 
1,087,002,300 

1,639,000 
1,630, 700 
2,407,0°° 

Russian  Empire. . . . 
India  (British) 

German  Empire 

1,698,826,000 
506, 884,  700 
642, 149, 000 
61,410, 300 

France. 

39, 100 

Austria-Hunearv 
Italy. . . . 

1,496,70° 

10.029.300 

62. 528. 300 
5,096,  700 

11,052,600 

United  Kingdom.  . 

Argentina0. . . 

38,029,000 

410, 300 

Canada 

Australia 

2, 816,  700 
92,834,  700 
233,954,  700 

13.842. 700 

25. 505. 700 
516, 735.  coo 

*53  , 700 

JaDan 

265,588,  200 

Other  countries. 

6, 015. oco 

b i,55i,  132,600 

Total 

x,  523, 961,900 

5,477,274,xoo  | 

2, 933, 185,  700 

“'1 

a Average  for  1912-1914. 

Including  incomplete  estimates  for  China. 


Historical  trend. — The  problem  before  the  American  people 
to.  ay  *s  largely  whether  this  preeminence  can  be  main- 
tained in  the  face  of  the  increasing  pressure  of  population. 

e graph  in  figure  1 on  this  page  shows  that  the  amount  of 
improved  land  per  capita  was  highest  at  the  census  enumera- 

10ns  of  1880  and  1890,  when  it  amounted  to  5-7  acres;  by 
1900  it  iad  dropped  to  5.5  and  by  1910  to  5.2  acres.  This 
ecrease  in  per  capita  acreage  of  improved  land,  however, 
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has  not  so  far  resulted  in  a material  decrease  of  food  pro- 
duction per  capita.  The  left  side  of  the  diagram  in  figure  i 
indicates  that  in  so  far  as  the  per  capita  amount  of  leading 
food  crops  is  concerned  the  United  States  has  not  as  yet 
experienced  an  appreciable  decrease,  the  last  two  5-year 
averages  being  44.9  and  44.3  which  is  higher  than  those 
reached  at  any  previous  time  in  the  history  of  the  country. 
This  increase  in  per  capita  production  in  the  face  of  a de- 
creasing amount  of  improved  land  per  inhabitant  indicates 
higher  yields  per  acre  due  to  improvement  in  agricultural 
methods  and  the  trend  toward  more  intensive  systems  of 
farming.  The  following  table  shows  the  yield  per  acre  of 
the  six°  more  important  food  crops  for  each  5-year  period 
from  1 866  to  1 91 5.  It  will  be  noted  that  in  the  case  of  every 
crop,  with  the  possible  exception  of  corn,  the  yields  per  acre 
have  shown  a general  tendency  upward. 

Yield  per  acre  of  six  leading  food  crops,  5-year  averages  for  1S66-1870  io 

1911-1915. 


Years. 

Corn. 

Wheat. 

Oats. 

Barley. 

Potatoes. 

Rye. 

25.  4 

11. 9 

28.6 

24-3 

94.4 

13- S 

26.  S 

11. 9 

28. 1 

21-  S 

9i- 5 

13-6 

27.  1 

12.  9 

27.  6 

22.  7 

85-3 

13-9 

23.  6 

11.  8 

26.8 

21.  7 

77.  2 

11. 9 

12. 1 

25.  2 

21.8 

68-  7 

11.  7 

13-4 

26.  2 

23-4 

77-  7 

13-7 

26.  0 

13.  2 

28.6 

23-4 

81.  0 

14.  s 

13-  9 

31.0 

27.  0 

88.  7 

15-9 
IS- 8 

27.  2 

14.  6 

28. 0 

24.4 

96.  6 

IS- 4 

3i-7 

26.  s 

98. 1 

16.5 



Improved  methods  and  increasing  intensity  of  culture  mean 
greater  capital  outlay  and  greater  expenditure  of  labor  per 
acre  and  result  in  higher  prices  of  agricultural  products,  which 
in  turn  make  it  possible  to  cultivate  less  desirable  lands. 
The  alternative  before  the  people  of  the  United  States  to-day 
is  either  to  maintain  this  high  average  at  constantly  increas- 
ing cost  in  money  and  effort  or  to  permit  the  Nation  s 
standard  of  well-being  to  decline. 

Is  the  United  States  self-supporting 9 — Not  only  is  the 
United  States  maintaining  its  per  capita  food  production, 
but  it  is  practically  self-supporting  in  the  matter  of  food. 
The  diagram  in  figure  2 shows  that,  so  far  as  all  the  princi- 
pal crops  are  concerned,  the  United  States  produces  all  that 
it  consumes  and  in  the  case  of  some  crops,  notably  wheat,  it 
produces  a sufficient  margin  for  considerable  exports. 

Exports. — The  most  important  fact  brought  out  by  figure  2, 
and  confirmed  by  a study  of  export  statistics,  is  that  the  entire 
commerce  of  the  United  States  with  the  outside  world,  in  so 
far  as  the  important  food  crops  are  concerned,  is  of  minor 
importance  in  comparison  with  production.  Thus  only  about 

64505-  2° 


41  million  bushels  of  com  were  exported  out  of  2,700  million 
that  were  produced  annually  on  the  average  during  the  years 
1910—1914,  and  only  about  10  million  bushels  of  oats  were 
exported  out  of  1,100  million  bushels  produced.  It  should 
be  added,  however,  that  corn  and  oats  are  largely  fed  to  live 
stock  and  that  considerable  quantities,  especially  of  corn, 
are  exported  in  the  form  of  meat.  Foreign  commerce  is  more 
important  for  the  United  States  in  connection  with  wheat 
than  with  any  other  agricultural  food  product.  Of  an  annual 
average  production  of  687  million  bushels  of  wheat  during 
the  5-year  period  mentioned,  105  million,  or  about  15  per 

fig 2 UNITED  STATES 

( INCLUDING  HAWAII  AND  PORTO  RICO.) 

PERCENTAGE  OF  WORLD  S PRINCIPAL  FOOD  CROPS 
PRODUCED  AND  CONSUMED 
AVERAGES  FOR  1910-1914 
CONSUMPTION  PRODUCTIOM 


Figure  2.— The  United  States  is  practically  independent  of  the 
remainder  of  the  world  in  its  food  supply,  except  for  coffee  tea,  sugar 
cocoa,  bananas,  and  olive  oil;  and  the  principal  source  of  supply  ot 
these  food  products,  except  tea  and  olive  oil,  is  found  in  the  Western 
Hemisphere.  Of  all  the  cereals,  except  rice,  the  United  States  produces 
more  than  it  consumes.  The  United  States  produces  and  consumes 
about  70  per  cent  of  the  world ’s  corn,  over  25  per  cent  of  the  world  s oats 
between  1 < and  20  per  cent  of  the  world’s  wheat,  and  about  12  per  cent 
of  the  world ’s  barley.  Of  the  world ’s  rye,  the  United  States  produces 
only  about  2 per  cent,  and  of  the  world’s  rice  less  than  1 per  cent. 

cent,  were  exported.  The  United  States  is  one  of  the  six 
countries  having  a large  surplus  of  wheat,  the  other  countries 
being  Russia,  Canada,  Argentina,  Australia,  and  India. 
The  large  exports  from  Russia  are  made  possible  by  a low 
per  capita  consumption,  and  the  same  is  true  of  India.  The 


important  wheat  importing  countries  are  the  United  King- 
dom, Germany,  Belgium,  Italy,  France,  and  the  Netherlands. 
Of  the  wheat  exported  from  the  United  States  about  one- 
third  goes  to  the  United  Kingdom  and  over  one-tenth  to 
the  Netherlands.  Belgium  received  6.9  per  cent  and  the 
German  Empire  6.7  per  cent,  while  the  remaining  exports 
are  scattered  through  a large  number  of  countries  on  both 
hemispheres.  The  United  Kingdom  leads  in  the  propor- 
tion of  exports  of  all  the  leading  American  food  crops  with 
the  sole  exception  of  potatoes,  the  bulk  of  which  go  to  Cuba. 
According  to  the  figures,  the  Netherlands  is  the  second 
most  important  customer  of  the  United  States,  but  it  is 
doubtless  true  that  large  portions  of  the  crops  shipped  to  the 
Netherlands  are  reexported  to  other  continental  countries. 

Imports. — The  articles  of  food  for  which  the  United  States 
depends  on  foreign  countries  are  coffee,  tea,  olive  oil,  rice, 
sugar,  cocoa,  and  bananas.  With  the  exception  of  rice, 
sugar,  and  olive  oil,  these  crops  are  not  adapted  to  the 
climatic  or  economic  conditions  of  the  United  States  and 
will  probably  continue  to  be  imported.  The  United  States 
produces  only  a small  amount  of  coffee,  and  that  in  Porto 
Rico  and  Hawaii,  but  it  consumes  9.4  pounds  per  capita,  so 
that  large  imports  are  required  to  satisfy  the  needs  of  the 
American  people.  About  three-fourths  of  our  coffee  comes 
from  Brazil,  and  most  of  the  rest  from  other  South  American 
and  Central  American  countries  and  the  adjoining  islands. 
There  is  no  commercial  production  of  tea  in  the  United 
States,  and  an  average  consumption  of  1 pound  per  capita. 
The  bulk  of  the  tea  in  this  country  comes  from  Japan  and 
China,  although  considerable  quantities  are  reexported  from 
the  United  Kingdom  or  directly  imported  from  the  British 
East  Indies.  Italy  and  France  supply  most  of  the  olive  oil 
imported  into  the  United  States.  The  United  States  pro- 
duces 7.4  pounds  of  rice  per  capita,  but  consumes  9.6  pounds, 
necessitating  a large  import  amounting  to  227  million  pounds 
Most  of  the  rice  has  been  imported  via  Germany  and  the 
Netherlands,  but  much  of  it  comes  direct  from  Japan  and 
China.  The  United  States  has  a very  large  per  capita  con- 
sumption of  sugar,  and  in  spite  of  the  large  production, 
both  on  the  Continent  and  in  Hawaii  and  Porto  Rico,  large 
quantities  of  sugar  are  imported,  mostly  from  Cuba.  The 
bulk  of  the  cocoa  consumed  in  the  United  States  is  imported 
from  the  West  Indies  and  from  South  American  countries, 
while  the  bananas  come  from  Central  American  states  and 
from  the  British  West  Indies. 

On  the  whole,  the  figures  indicate  that  the  United  States 
is  dependent  on  the  outside  world  for  very  few  articles  of 
fundamental  importance  and  that  the  majority  of  these  are 
supplied  by  countries  in  the  Western  Hemisphere. 
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Figure  3—  Identification  map  of  the  world.  The  maps  of  the  world  showing  the  geographic  distribution  of  the  crops  and  live  stock  should  be  compared  with  this  map  to  ascertain 
the  name  of  a country.  In  Europe  the  boundaries  shown  are  those  existing  in  1913,  after  the  Balkan  Wars.  The  Japanese  name  Chosen  is  recognized  for  the  peninsula  formerly  known 
as  Korea,  and  Taiwan  for  the  island  formerly  known  as  Formosa.  The  Republic  of  China  is  considered  as  including  not  only  China  proper  but  also  Manchuria,  Mongolia,  Chinese 
Turkestan,  and  Thibet,  a situation  more  nominal  than  real.  India  is  recognized  as  including  Burma  and  Baluchistan.  There  is  serious  exaggeration  in  area  in  the  northern  and  southern 
portions  of  the  map,  due  to  the  Mercator  projection.  Thus  a square  mile  at  the  latitude  of  Petrograd,  Russia,  60°  north,  covers  four  times  as  much  space  on  the  map  as  a square  mile  at  the 
equator.  The  circle  divided  into  segments  m the  corner  of  the  map  indicates  graphically  the  percentage  which  the  various  countries  constitute  of  the  total  land  area  of  the  world. 
Asiatic  Russia,  for  instance,  constitutes  12  per  cent  of  the  land  area  of  the  earth  or  twice  that  of  the  United  States. 
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Figures  4-8.— Identification  maps..  The  maps  of  the  several  count"“  dv^dwfeions  suchascountieste  theUnM  shown  onthese  identification  maps, 

owSgt  mapshave  been  located,  wherever  possible,  according  to  these  smallest  statistical  divisions. 
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170,  while  the  average  for  the  United  States  is  34.  Of  more  significance,  however,  is  the  acreage  of  crops  per  person,  which"  ranges  from^about* A ' acre  in  Tapan,  nearly  A 
in  the  United  Kingdom,  about  1 acre  in  India,  Germany,  and  China,  1%  acres  in  Russia,  t>A  acres  in  the  United  States,  4^  acres* in  Canada  to  6T/  acres  in  Argentina.  The  hign 
standard  of  living  in  the  United  States  is  due  largely  to  the  fact  that  there  are  5 acres  of  improved  land  (crop,  fallow,  and  imnroved  nasttrn^  nor  canita  of  *the  population 
compared  with  2K  acres  or  less  in  the  other  populous  countries  of  the  world  (see  last  graph  of  series  above).  ^ ^ 


as 


13 


WHEAT  is  the  bread  cereal  of  the  moderately  dry  tem- 
perate climates.  So  many  factors  other  than  geo- 
graphical enter  into  the  location  of  wheat-producing 
areas  that  the  precise  nature  of  the  most  favorable  wheat 
climate  is  not  easily  determined.  At  present  this  crop  is 
not  grown  in  regions  of  warm,  humid  climate,  principally 
because  of  wheat  diseases  which  thrive  under  those  condi- 
tions It  is  not  extensively  cultivated  in  regions  having  a 
growing  season  of  less  than  90  days,  nor  in  regions  having 
less  than  9 inches  of  annual  rainfall,  except  under  irrigation; 
but  on  the  other  hand,  most  of  the  important  wheat  regions 
of  the  world  have  an  average  annual  precipitation  of  less  than 
inches.  The  seasonal  distribution  of  the  rainfall  is  as  im- 
portant as  the  yearly  amount,  the  most  favorable  conditions 
being  found  where  a cool,  moderately  moist  season,  during 
which  the  basal  leaves  become  well  developed  and  tillering 
proceeds  freely,  merges  gradually  into  a warm,  bright  and 
preferably  dry  harvest  period,  which  favors  the  formation 
of  a hard  wheat,  high  in  nitrogen,  and  retards  the  growth  of 
fungous  diseases.  These  conditions  are  found  m coastal 
reo-ions  possessing  the  Mediterranean  type  of  climate  and 
also  in  the  interior  of  continents,  so  that,  unlike  the  geo- 
graphic conditions  required  by  corn,  those  adapted  to  wheat 
extend  over  large  areas  in  various  portions  of  the  earth. 

There  are  many  varieties  of  wheat,  some  being  winter 
annuals,  sown  in  the  fall  and  harvested  in  the  early  summer, 
while  others  are  sown  in  the  spring  and  harvested  usually 
10  to  20  days  later  than  the  winter  varieties.  Spring  wheat 
is  sown  where  the  winters  are  dry  and  cold  with  little  or  no 
snow  The  wheats  of  the  more  humid  producing  areas  of 
the  world  are  generally  soft  and  starchy,  while  those  of  less 
humid  areas  usually  are  hard.  Because  of  the  varying  sea- 
sons at  which  wheat  is  sown  and  the  varying  altitudes  and 
latitudes  of  the  wheat  belt,  together  with  the  alternation  of 
seasons  in  the  northern  and  southern  hemispheres,  wheat 
harvest  is  in  progress  each  month  of  the  year  m some  part 

of  the  world.  , .« 

Wheat  is  successfully  grown  on  a wide,  range  of  soils. 
Most  of  the  famous  wheat  soils  of  the  world,  however,  are 
of  high  fertility  and  of  fine  texture,  such  as  silts,  silt  loams, 
and  clay  loams,  usually  with  a large  humus  content.  The 
quality  of  wheat  is  less  dependent  upon  soil  than  upon 
climate,  but  black  soils  rich  in  nitrates,  such  as  the  cher- 
noziom  of  Russia  and  the  dark-colored  soils  of  the  north- 
western prairies  of  the  United  States  and  Canada,  generally 
produce  a wheat  of  higher  gluten  content. 

The  world’s  great  wheat  fields,  except  those  of  Italy,  are 
generally  sufficiently  level  to  allow  the  use  of  machinery  in 
tillage  and  harvest. 


WHEAT 

The  world  map  (fig.  14)  shows  eight  important  and  distinct 
wheat  regions:  (x)  The  plains  of  southern  Russia  and  the 
Danube  Valley;  (2)  the  countries  bordering  the  Mediterra- 
nean; (3)  northwestern  Europe;  (4)  the  central  plains  of  the 
United  States  and  Canada;  (5)  the  Columbia  Basm  of  the 
United  States;  (6)  northwestern  India;  (7)  Argentina;  and 
(8)  southern  Australia.  The  Mediterranean  and  north- 
western Europe  regions  export  practically  no  wheat  because 


FIG  10  WHEAT  PRODUCTION  AND  CONSUMPTION  IN  EUKUPt 
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Figure  io. — Europe  produces  about  50  per  cent  of  the  world  s 
wheat,  and  consumes  about  60  per  cent. 


Statistics  of  wheat,  averages  of  1911-1913. 


Production 

(bushels). 

Wheat  and  flour. 

Country. 

Total. 

Per 
cent  of 
total 
of  the 
world. 

Acres. 

Yield 

per 

acre 

(bu.). 

1 

Net 

imports 

(bushels). 

Net 

exports 

(bushels). 

Russian  Empire . 

19.  X 

18.5 

72.800. 000 

48.514.000 

127.889,000 

727- 133.000 

115,847,000 

United  States 

704. 995" 000 

59,565,000 

369.612.000 

9-7 

19.  8 

France 

324, 137, 000 

8-5 

16,347,000 

1,034,000 

110,903,000 

Austria-Hungary.  . 

247. 141,000 

6.5 

12, 393,000 

228. 933’ 000 

II, 778,000 

, ^ 

58,644.000 

Italy 

190,  840.  000 

5- 0 

16.3 

95. 027. 000 

23.243.000 

135.828,000 

4.1 

90, 624, 000 

German  Empire  — 

160,  237,000 

4.2 

4,835.000 
9, 658, coo 

33-  1 

123. 560,000 

3-2 

52.318.000 

55.093.000 

Australia 

88,961,000 

2-3 

88, 628, 000 

2-3 

32.2 

221,352,000 

United  Kingdom. 

61, 297, 000 

1.  6 

I ■ 904, 000 

12,479,000 

Bulgaria 

44,350.000 

3,539,000 

Algeria 

33, 177.00° 

0. 8 

35,792,000 

0.9 

1,324,000 

J apan 

26,305.000 

0.  7 

x, 208. 000 

1,933.000 
9 ■,  636. 000 

Chile 

21,409.000 
180, 675-  000 

0.  6 
4.8 

295.571-000 

The  world . . 

3,813,010,000 

a Average  for  1912-1914. 

of  dense  population  and  large  local  demand.  In  five  of  the 
six  regions  of  surplus  production  the  population  is  sparse 
(see  fig  9),  the  type  of  agriculture  extensive,  the  land  rel- 
atively cheap,  and  wheat  is  free  in  large  measure  from  the 
competition  of  more  productive  crops. 

Europe  (figs.  18-21)  produces  over  one-half  of  the 
world’s  wheat.  It  is  the  most  important  cereal  m Europe, 
occupying  more  than  30  per  cent  of  the  total  cereal-producing 
area  of  the  continent.  Some  wheat  is  grown  m Finland  as 


far  as  65°  north,  but  most  of  the  crop  is  raised  south  of  the 

54th  parallel.  . , , 

The  Russian  Empire  leads  the  world  m both  acreage  and 
production  of  wheat,  but  owing  to  low  yield  per  acre  her 
lead  in  production  is  slight.  Of  the  total  wheat  acreage  o 
the  empire  only  one-seventh  is  in  Asiatic  Russia.  Three 
prime  factors  unite  to  enforce  the  location  of  the  Russian 
wheat  belt  in  the  south  and  southeast.  They  are  climate, 
soil,  and  location  with  respect  to  shipping  ports. 

As  a result  of  climatic  conditions,  the  Russian  wheat  belt 
is  divided  into  winter-wheat  and  spring-wheat  sections  (figs. 
20  and  21).  The  severe  winter  temperatures  of  northern 
and  central  Russia  make  winter-wheat  production  hazard- 
ous. There  is  a summer  maximum  of  rainfall,  but  in  the 
northern  sections  the  maximum  comes  in  the  late  summer 
(August).  Only  in  the  southern  provinces  does  the  maxi- 
mum come  in  June  and  July,  when  the  wheat  can  best 
utilize  it.  The  rainfall  is  heavier  in  the  west  than  in  the 
east  In  the  spring-wheat  section  the  winter  conditions 
are  not  unlike  those  of  North  Dakota.  The  prevailing 
easterly  winds  of  winter  bring  low  temperatures  and  little 
moisture.  The  summers  are  short  and  warm.  In  the  val- 
leys of  the  Caucasus  the  protection  from  extreme  winter 
temperatures  afforded  by  the  topography,  as  well  as  the 
early  occurrence  of  the  rains,  permits  the  raising  o winter  as 
well  as  spring  wheat.  Outside  of  Russia  spring  wheat  is  litt  e 
grown  in  Europe.  Most  of  the  Russian  wheats  are  hard. 

The  predominant  soil  of  the  Russian  wheat  belt  is  the 
famed  chernoziom,  or  “black  earth,”  which  overlies  various 
geological  formations,  chiefly  loess.  The  characteristics  ol 
this  soil  are  its  silty  texture,  its  dark  color,  due  to  a high 
humus  content,  and  its  great  capacity  to  hold  moisture. 

The  low  average  yield  (10  bushels  per  acre)  of  Russian 
wheat  land  is  due  in  part  to  erratic  rainfall  and  m part  to 
economic  conditions.  Absence  of  proper  rotations  and  of  an 
animal  industry  sufficient  to  supply  adequate  fertilizer  tend 
to  reduce  the  yields. 

Wheat  is  the  cash  crop  of  the  Russian  farmer.  Nearly 
one-fifth  of  the  average  harvest  is  exported.  The  production 
of  the  bulk  of  the  crop  in  southern  Russia  is  of  economic 
importance,  since  most  of  the  exports  are  made  through 

the  Black  Sea.  . . . 

In  Europe,  France  is  second  to  Russia  m both  acreage 

and  production  of  wheat,  but  is  so  large  a consumer  that 
the  local  crop  needs  to  be  supplemented  by  importation. 
Four  centers  of  dense  production  are  noticeable,  the  fertile 
lands  of  the  northern  plain,  the  western  coast,  the  Garonne 
Basin,  and  the  flood  plain  of  the  Saone.  In  the  northwest 
the  maximum  rainfall  comes  in  autumn,  in  the  northeast  in 
summer,  on  the  west  coast  there  is  little  seasonal  variation, 
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while  in  the  Garonne  district  the  maximum  comes  in  the 
spring.  Of  all  the  wheat  districts  of  France  the  Saone  Val- 
ley has  the  most  severe  winter  temperature  (350  F.  at  Lyon). 
Adverse  geographic  conditions  are  shown  by  the  sparsity  of 
wheat  in  the  crystalline  hills  of  Brittany,  the  bleak  heights 
of  the  Central  Plateau,  the  low,  wet  Landes  on  the  Bay  of 
Biscay,  the  vineyard  region  of  the  Mediterranean  coast,  and 
the  mountainous  eastern  border. 

The  average  yield  of  wheat  in  France  is  20  bushels  per 
acre.  The  highest  yields  are  obtained  in  the  northern  de- 
partments. The  crop  is  produced  mainly  by  small  land- 
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Figure  ii. — Canada  leads  all  countries  in  both  production  and  con- 
sumption per  capita  of  wheat,  with  Argentina  ranking  second,  and 
Australia  third  in  production,  while  France  stands  third  in  consump- 
tion. The  United  States  ranks  seventh  in  production  per  capita  and 
tenth  in  consumption. 


owners,  who  are,  as  a rule,  neither  very  poor  nor  ignorant. 
The  milling  industry  in  France  is  not  strongly  centralized; 
there  are  more  than  2,000  wind,  water,  and  steam  driven 
mills  in  the  country.  In  the  producing  centers,  and  at 
Le  Havre  and  Marseille,  where  foreign  wheat  is  unloaded, 
are  large  milling  establishments. 

The  countries  ranking  highest  in  yield  of  wheat  per 
acre,  Belgium,  the  Netherlands,  the  German  Empire, 
Denmark,  and  the  United  Kingdom,  lie  in  the  northern  part 
of  the  European  wheat  belt.  The  relative  importance  of  the 
crop  in  these  countries  is  small,  however,  being  highest  in 
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the  United  Kingdom,  where  it  occupies  only  11.5  per  cen 
of  the  land  under  crops,  and  is  concentrated  in  the  section 
having  the  highest  summer  temperatures  and  the  lowest  rain- 
fall. These  northern  countries  produce  soft  wheat. 

In  the  Mediterranean  countries  the  relative  importance  of 
wheat  is  high.  In  Algeria  44  per  cent  of  the  cropped  land 
is  under  wheat;  Italy  follows  with  38  per  cent.  The  latter 
country  is,  in  many  respects,  remarkable  in  wheat  produc- 
tion. It  is  the  only  country  where  a large  wheat  acreage 
is  located  in  rough  land.  About  one-fourth  of  the  crop  is 
grown  on  land  classed  as  mountainous,  one-half  on  hill 
land,  and  only  one-fourth  on  plains.  In  the  mountainous 
sections  use  is  made  of  every  bit  of  fertile  valley  and 
terrace  land  capable  of  cultivation.  In  the  province  of  Mar- 
ches, which  is  entirely  hill  or  mountain  land,  29  per  cent  of 
the  total  area  is  under  wheat,  yielding  14.5  bushels  per  acre. 
(In  Grand  Forks  County,  North  Dakota,  in  the  heart  of  the 
Red  River  Valley,  35  per  cent  of  the  total  area  is  under 
wheat,  yielding  16  bushels  per  acre,  1909.)  In  other  moun- 
tainous sections  of  Italy  the  proportion  is  not  so  high  nor 
the  yield  so  good.  In  northern  Italy  wheat  is  cultivated 
intensively  under  climatic  conditions  much  like  those  of 
France;  in  southern  Italy  and  Sicily  the  crop  is  grown  exten- 
sively and  under  conditions  more  like  those  of  North  Africa. 

The  United  States  (figs.  15,  16,  and  17)  produces  slightly 
less  than  one-fifth  of  the  world’s  wheat,  ranking  next  to 
Russia  among  the  wheat-growing  nations,  and  in  some  years 
exceeding  that  country  in  production.  From  one-fourth  to 
one-eighth  of  the  crop  is  exported.  The  production  has, 
thus  far,  kept  pace  with  increasing  population,  the  production 
per  capita,  in  fact,  having  increased  materially  since  the 
Civil  War  (see  table  below).  This  is  due,  in  large  measure, 
to  the  agricultural  development  of  the  western  and  north- 
western plains,  where  climatic  conditions  are  more  favorable 
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to  wheat  than  along  the  humid  Atlantic  seaboard.  During 
the  past  century  the  region  of  heaviest  production  has  moved 
westward  over  the  Alleghenies  and  across  Ohio,  Indiana 
Illinois,  Wisconsin,  and  Minnesota  to  North  Dakota,  which 
State  produced  more  wheat  in  1909  than  was  produced  in 
the  entire  country  in  1839  or  1849.  1909  six  States 

North  Dakota,  Kansas,  Minnesota,  South  Dakota,  Nebraska 
and  Washington,  contributed  57  per  cent  of  both  wheat 
acreage  and  production  in  the  United  States.  Minor  wheat 
centers  are  found  in  southwestern  Illinois,  and  in  southeast- 
ern Pennsylvania  and  Maryland,  with  a fairly  even  distri- 


Figure.  12. — North  America  may  be  divided  into  nine  wheat  dis- 
tncts,  shown  in  the  map  above,  which  is  adapted  from  a map  prepared 
y M.  A.  Carleton.  The  production  is  very  small  in  the  northeasten 
sprmg-vheat  district  and  in  the  southern  wheat  district. 

bution  throughout  Ohio,  Indiana,  and  southern.  Michigan. 

mong  the  crops  of  the  United  States  wheat  ranks  third  in 
acreage  and  fourth  in  value. 

Although  wheat  is  grown  in  several  localities  in  the 
nited  States  on  an  annual  rainfall  of  less  than  10  inches,  it 
is  generally  not  a safe  crop  where  the  mean  annual  preci pita- 
ion  is  less  than  1 5 inches,  and  in  the  three  districts  of  densest 
production,  central  Kansas,  North  Dakota,  and  eastern 
as  ungton,  the  annual  precipitation  ranges  from  15 
3°  es-  Nearly  70  per  cent  of  the  wheat  acreage  and 
production  of  the  United  States  in  1909  was  in  regions 
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having  less  than  30  inches  mean  annual  precipitation,  but 
since  the  yield  per  acre  was  highest  in  regions  having  30 
to  35  inches  precipitation  during  that  crop  year,  this  geo- 
graphical distribution  of  wheat  is  evidently  due  in  part  to 
the  competition  of  com  and  other  crops  in  the  more  humid 
portions  of  the  country.  Where  the  rainfall  exceeds  45 
inches  a year  wheat  does  not  thrive,  partly  because  the  soils 
in  such  regions  have  undergone  more  leaching  than  soils  in 
subhumid  regions,  but  principally  because  rusts  and  other 
fungous  diseases  are  more  prevalent.  The  difficulty  of 
hawesting  in  rainy  weather  is  also  an  important  factor. 

Comparatively  little  wheat  is  grown  in  the  South,  owing 
in  a measure  to  the  warm,  humid  spring  weather  which 
results  in  greater  injury  by  fungous  diseases  than  in  the 
North,  and  also  because  of  the  mild  winters,  the  plants  often 
starting  to  grow  only  to  be  killed  or  damaged  by  a late 
freeze.  Other  factors  that  have  prevented  the  extensive 
development  of  wheat  growing  in  this  region  are  the  com- 
petition of  cotton,  a more  valuable  cash  crop,  which  is  picked 
in  the  fall  when  wheat  is  sown  and  thinned  in  the  early 
summer  when  wheat  is  harvested,  and  the  system  of  agri- 
culture with  its  small  tenant  farms,  lack  of  capital,  and  gen- 
eral unfamiliarity  with  machinery.  The  soils  in  much  of  the 
South,  especially  in  the  coastal  plain,  also,  are  poorly 
adapted  to  wheat.  Wheat  is  not  grown  to  any  extent  in 
eastern  New  York  or  in  New  England,  principally  because  of 
unfavorable  granitic  soils  and  high  humidity,  but  also  be- 
cause the  small  fields  and  the  uneven  topography  render  pro- 
duction more  costly  than  on  the  large,  level  fields  of  the  West. 

Wheat  is  grown  in  the  United  States  mostly  on  silt-loam 
and  clay-loam  soils  and  requires  less  humus  than  corn. 
Very  little  wheat  is  grown  on  sandy  soils,  since  the  yield  is 
generally  too  small  to  be  profitable.  Soil  has  less  influence 
than  climate  upon  the  quality  and  chemical  composition  of 
wheat,  but  appears  to  exert  a powerful  influence  in  deter- 
mining permanency  of  production.  The  sections  of  the 
eastern  United  States  where  wheat  has  remained  an  impor- 
tant crop  for  50  years — southeastern  Pennsylvania,  the 
Shenandoah  Valley,  western  New  York,  western  Ohio,  and 
southwestern  Illinois — are  areas  of  silty  soils,  mostly 
derived  from  limestone.  Upon  such  soils  wheat  probably 
will  retain  a place  in  the  rotation  permanently. 

Canada  (fig.  23). — Wheat  is  Canada’s  most  important 
crop.  It  covers  36  per  cent  of  the  land  in  crops  and  forms 
25  per  cent  of  the  value  of  all  crops.  The  centers  of  pro- 
duction are  in  the  plains  provinces  and  the  peninsula  of 
Ontario.  The  former  is  vastly  more  important.  Manitoba 
and  Saskatchewan  have  more  than  three-fourths  of  the 
wheat  acreage  of  the  Dominion  and  rank  highest  in  the  value 
of  wheat  relative  to  that  of  all  crops  (61  per  cent). 


The  Canadian  crop  is  mainly  spring-sown,  but  winter 
wheat  is  found  in  Ontario  and  Alberta.  In  Ontario 
the  heavy  snows  and  lack  of  extreme  winter  temperatures 
favor  winter  wheat.  High  rainfall  (30  to  40  inches)  and 
humidity  produce  also  a soft  wheat.  Southern  Alberta, 
owing  in  part  to  the  warming  influence  of  the  Chinook 
winds,  has  a shorter  and  milder  winter  than  the  other 
western  provinces.  Owing  to  the  dry  climate  the  wheat  is 
very  hard.  The  great  wheat  belt  of  western  Canada  is 
limited  on  the  north  by  a short  growing  season  and  low 
summer  temperature,  and  on  the  southwest  by  insufficient 
rainfall. 

The  small  population  of  Canada  does  not  require  the  entire 
supply  of  wheat  produced  and  on  the  average  nearly  one-half 
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Figure  13. — The  yield  of  wheat  in  the  United  States  in  1909  was 
greatest  in  regions  receiving  30  to  35  inches  of  precipitation  during  that 
crop  year,  this  yield  of  19  bushels  being  about  the  same  as  that  in 
France,  Austria,  and  Hungary.  One  cause  of  the  relatively  low  aver- 
age yield  of  wheat  in  the  United  States  is  the  large  acreage  in  subhumid 
and  semiarid  regions.  Half  of  the  wheat  of  the  country  is  grown  in 
regions  having  less  than  25  inches  mean  annual  precipitation. 

of  the  crop  is  exported.  Nevertheless,  Canada  has  the  high- 
est per  capita  consumption  of  wheat  in  the  world  (16 
bushels,  including  wheat  used  for  seed). 

Argentina  (fig.  24)  ranks  fourth  among  the  nations  of  the 
world  in  wheat  acreage,  but  owing  to  extensive  methods  of 
cultivation  it  is  eighth  in  production.  It  ranks  second  in 
proportion  of  cropped  land  devoted  to  wheat  (41  per  cent). 
The  Argentine  wheat  belt  lies  in  a region  of  dry,  open  winters 
and  moist  summers.  The  crop  i6  fall-sown  (May  to  July). 
While  generally  favorable,  the  Argentine  climate  is  subject 
to  extremes  sometimes  detrimental  to  wheat.  Such  are  the 
hot,  dry  winds  following  moist,  foggy  weather,  and  late  frosts 
in  early  summer.  Seasons  of  severe  drought  also  occur, 
especially  in  the  south.  Offsetting  these  disadvantages  are 
flat  land,  fertile  soils,  and  a climate  which  permits  the  land 
to  be  worked  during  most  of  the  year  and  makes  the  pro- 


vision of  winter  food  and  shelter  for  work  animals  largely 
unnecessary.  Until  1877  not  enough  wheat  was  produced 
in  Argentina  for  home  use,  but  now,  in  spite  of  low  yields 
(10  bushels  per  acre),  more  than  half  of  the  average  crop  is 
exported. 

India  (fig.  25). — Wheat  ranks  third  among  the  crops  of 
India,  following  rice  and  the  grain  sorghums,  but  occupies 
less  than  14  per  cent  of  the  land  in  crops.  Three-fourths 
of  the  total  wheat  of  India  is  produced  in  the  northwest- 
ern provinces.  It  is  sown  in  October,  following  the  cessa- 
tion of  the  monsoon  rains.  The  time  of  harvest  depends 
upon  the  warmth  of  the  winter — in  the  Punjab,  April  or 
May,  while  to  the  east  and  south  March  and  February  are 
the  harvest  months.  The  wheat  belt  lies  in  the  region  of 
greatest  temperature  extremes.  The  annual  rainfall  varies 
from  7 inches  in  the  lower  Indus  Valley  to  40  inches  in  the 
central  Ganges  Valley,  of  which  less  than  one-fourth  falls  in 
the  winter  season.  In  the  Punjab  nearly  one-half  of  the 
wheat  is  grown  under  irrigation.  The  grain  is  often  grown 
mixed  with  other  crops  and  is  reaped  by  hand.  Although 
rice  and  the  sorghums  are  the  chief  food  crops,  wheat  Is 
required  as  a supplementary  crop.  The  amount  exported 
varies  with  the  home  demand  and  does  not  average  more 
than  one-sixth  of  the  total  production. 

Australia  (fig.  26)  leads  in  the  proportion  of  cultivated 
land  in  wheat  (57  per  cent).  It  ranks  tenth  in  acreage 
and  eleventh  in  production.  Wheat  is  limited  to  a narrow 
belt,  between  the  desert  and  mountains,  mostly  prairie 
land,  having  a low  annual  rainfall  (12  to  25  inches)  with 
a winter  maximum.  The  inner  margin  of  the  wheat  belt  is 
determined  by  aridity  and  its  outer  limits  by  increasing 
humidity  and  mountain  topography.  Wheat  is  very  little 
grown  on  the  east  coast,  in  the  small  area  of  southwestern 
Australia  having  over  30  inches  of  rainfall,  and  in  Queens- 
land, except  the  southern  portion.  The  farms  of  the  Aus- 
tralian wheat  belt  are  large,  usually  over  300  acres,  only  a 
part  of  which  is  devoted  to  grain.  The  best  wheat  lands  are 
red,  friable  loams,  formerly  timber  or  scrub  lands.  They  are 
easily  tilled  and,  in  the  absence  of  abundant  labor,  cultivation 
and  harvest  is  performed  by  machinery.  As  in  Argentina 
and  Canada,  small  population  accounts  for  a small  home 
demand  and  over  half  of  the  crop  is  exported. 

Egypt  (fig.  27)  was  an  important  wheat  producer  in 
ancient  times.  The  entire  crop  is  raised  under  irrigation. 
Owing  to  its  ability  to  thrive  in  a dry  atmosphere,  wheat 
grows  farther  up  the  Nile  Valley  than  either  cotton  or  corn 
(maize).  Wheat  is  sown  as  a winter  crop,  during  November, 
and  is  irrigated  about  35  days  after  sowing  and  once  at  a later 
date.  Harvest  comes  in  May  and  June. 
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Figure  14.— Distribution  of  the  world’s  wheat  acreage.  Eight  regions  of  world  importance  will  be  noted:  (1)  Southern  Russia  and  the  Danube  Valiev  (2)  the  Mediterranean 
countries,  (3)  northwestern  Europe,  (4)  central  United  States  and  Canada,  (5)  eastern  Washington  and  Oregon,  (6)  central  Argentina,  (7)  northwestern  India  and ’(8)  southern  Australia. 
The  crop  is  grown  principally  in  subhumid,  temperate  climates,  most  of  the  important  wheat  regions  of  the  world  having  an  average  annual  precipitation  of  less  than  30  inches 
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Figure  16. — Distribution  of  winter  (fall  sown)  wheat  in  the  United  States.  The  most  imoortant  renter  nf  at  u, „ch 

and  southward  into  Oklahoma.  Other  important  producing  areas  are  located  in  southwestern  Illinois  southern  and  on  \n  central  Kansas,  extending  northward  into  Ise 

vania,  and  the  adjoining  States  of  Maryland  and  Delaware,  and  in  eastern  Washington  and  Oregon.  ’ In  the  humid  pa  ^n4lai]a>  soutliern  Michigan,  Ohio,  southeastern  Pen  ) 
belt  follows  the  isotherm  of  68°  during  the  two  months  preceding  harvest  (June  15).  Early-maturine-  varietur  - stern  United  States  the  southern  boundary  of  the  winter-w 
damage  to  late  varieties  by  rust,  a week’s  difference  in  time  of  harvest  often  reducing  the  yield  10  or  12  hnshpR8116  ^ neces?jty  along  this  southern  margin  because  of  the  grea 
way  the  mean  winter  temperature  line  of  20°,  which  extends  in  a northwesterly  direction  from  southern  ®fre*  , , e northern  frontier  of  winter  wheat  follows  in  a gener 

A little  wmter  wheat,  however,  is  grown  in  the  Red  River  Valley  of  North  Dakota,  where  the  mean  winter  temperatumfaUrto6^  l0Wa  diagonall-v  across  South  Dakota  and  M°nt 
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Figure  17. — Distribution  of  spring  wheat  (including  durum  or  macaroni)  in  the  United  States.  The  important  center  of  production  is  in  Minnesota  and  the  Dakotas,  with  a second- 
ary center  in  the  Palouse  and  Big  Bend  districts  of  eastern  Washington.  These  four  States  produce  over  90  per  cent  of  the  spring  wheat  grown  in  the  United  States.  A little  spring  wheat 
is  grown  in  northeastern  Maine,  in  New  York,  in  Wisconsin,  Iowa,  Nebraska,  and  in  all  the  Western  States,  but  its  production  in  these  States  is  comparatively  insignificant.  The 
southern  boundary  of  the  spring-wheat  belt  corresponds  more  or  less  closely  with  the  northern  boundary  of  the  corn  and  winter-wheat  belt.  As  a money  crop  in  the  corn  belt,  winter 
wheat  is  more  profitable  than  spring  wheat,  while  for  a spring  grain  crop,  oats  are  preferred.  Neither  the  oat  crop  nor  spring  wheat  is  distinctly  profitable  in  this  region,  but  oats  are 
widely  grown  because  of  their  high  feed  value  and  as  a nurse  crop  for  clover.  The  northern  limit  of  spring  wheat  is  approximately  the  mean  summer  temperature  of  58°,  which  is  found 
m the  United  States  only  in  the  western  mountains. 
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Figure  18.—' Wheat  production  of  Europe.  This  map,  when  compared  with  figure  19,  shows  the  influence  of  yield  per  acre  on  the  relative  imnortance  of  wheat-producing  centers. 
The  scales  of  figures  18  and  19  are  such  that  a yield  of  20  bushels  per  acre  in  any  province  in  figure  ,8  would  give  it  the  same  numh!  J Hnif ^asTn  the  acreage  map  in  fig«« 
19.  The  relatively  low  yields  per  acre  m Russia,  southern  Italy,  and  Spam  make  these  countries  much  less  prominent  in  production  than  R.  Create  On  the  other  hand  south- 
eastern England,  portions  of  central  Germany,  and  Belgium,  having  higher  yields  per  acre,  show  denser  areas  in product Thant  hr!  dt  acre  in  north- 

western Europe  may  be  due  in  part  to  more  abundant  and  better  distributed  rainfall,  but  agricultural  methodrradoXedty  are the  most  import  , n^actor 
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Figure  20. — Acreage  of  autumn-sown  wheat  in  Europe.  Practically  all  the  wheat  in  western  and  southern  Eurone  ic  nf  + r-  • *.u  Pnmne  and 

the  Carpathian  region  severe  winter  temperatures  are  infrequent,  and  in  the  Mediterranean  countries  the  mild,  moist  winters  and  dry  summers  torish favorable  conditions  for  the 
winter  crop.  In  Hungary  and  in  Roumania,  however,  there  is  some  spring  wheat  grown.  In  Russia  the  area  in  winfor  + • auiIuaers  iurnisn  ia\orauie  cunu  l s 

and  in  the  Crimea.  Nevertheless  Russia  aggregates  a greater  acreage  of  winter  wheat  than  any  other  European  countrv  1S.  ^0I^Paratlvely  small»  except  in  th5  heat 
production  three  countries,  France,  Austria-Hungary,  and  Italy,  outrank  Russia.  The  yield  per  acre  in  France  anri  tt  'V-  W1,  France  a close  second.  In  wir 

^ c ana  -Hungary  is  almost  twice  that  in  Russia. 
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Figure  21. — Acreage  of  spring  wheat  in  Europe.  The  great  center  of  spring-wheat  acreage  in  Europe  is  in  southern  and  eastern  Russia,  including  the  chernoziom  or  “black- 
earth”  region.  In  this  region  the  moderately  low  rainfall  and  seasonal  extremes  of  temperature  correspond  with  the  climatic  conditions  found  in  the  spring-wheat  regions  of  the 
United  States  and  Canada.  The  absence  of  wheat  from  the  districts  around  the  Caspian  Sea  is  due  both  to  aridity  and  to  extensive  salt  marshes.  The  marginal  graph  shows  even 
more  clearly  than  the  map  that  almost  the  entire  spring-wheat  acreage  and  production  of  Europe  is  in  Russia.  Small  quantities  are  raised  in  Germany,  Austria-Hungary,  Roumania, 
and  Sweden.  The  yield  per  acre  In  the  countries  of  western  Europe  is,  however,  three  times  that  in  Russia. 
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Figure  24. — -Wheat  acreage  in  Argentina,  Chile,  and  Uruguay.  The  distribution  of  the  crop  is  limited  on  the  northeast  by  increasing  temperature  and  humidity  and  on  the 
west  by  increasing  aridity.  The  sparsity  of  wheat  in  the  highly  favorable  lands  of  central  Buenos  Aires,  Kntre  Rios,  and  Uruguay  is,  in  large  measure,  due  to  the  fact  that  the  land  is 
held  by  great  proprietors  whose  main  interest  is  in  cattle  and  sheep.  In  portions  of  this  eastern  region  wheat  also  meets  the  competition  of  com  (see  fig.  39). 

Figure  25. — Wheat  acreage  in  India.  The  diagonally  lined  areas  indicate  districts  in  which  the  wheat  crop  is  presumably  of  some  importance,  but  for  which  no  statistics  are 
available.  The  importance  of  wheat  in  northwest  India,  where  three-fourths  of  the  crop  is  grown,  is  the  result  of  a combination  of  lower  rainfall  and  greater  extremes  of  temperature 
than  are  found  in  the  more  humid  and  tropical  eastern  and  southern  India. 
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The  crop  is  grown  on  the  plains  between  the  Blue  Mountain 7T ~ ( ; , fhe 

satsrr  sssaf  i-^srs  fr  «r  r® rr  ^ 

Figure  27  -Wheat  acreage  in  Egypt.  The  wheat  being  grown  entirely  under  irri°ItTon  the  the  croPP«l  land  of  Australia  t ?'6  h ^ i 

(see  fig.  28).  The  low  delta  margin,  with  its  salty  soil,  is  the  only  section  of  the  country°in  which  . ,dlstnbu.tlon  °f  the  crop  corresponds  cl  V Wh-T',i  ,•  •,  nf  irrigated  ^ 

—Cultivated  land  in  Egypt.  Practically  all  the  cultivated  la  JT-!«Khlch  ,th.e  croP  is  unimportant.  C°rresPonds  cl°sely  with  the  d.stnbution  of  irn0 
1 be  obtained  from  the  river.  s ed  and  hence  is  limited  tn  vr:i_  „ r-  0f 


(see  fig.  28).  The 

Figure  28.  _ ^6Jt 

where  water  can  be  obtained  from  the  river 


limited  to  the  Nile  valley  and  delta  and  the  low-lying  oasis 
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RYE  is  very  largely  (about  96  per  cent)  produced  and 
consumed  in  Europe.  As  a crop  it  is  of  greatest  rel- 
ative importance  in  the  German  Empire,  the  Neth- 
erlands, Russia,  Belgium,  and  Austria-Hungary  (fig.  31). 
Only  in  the  last-named  country  does  wheat  outrank  rye  in 
the  proportion  of  the  cropped  land  occupied.  In  Russia  the 
two  crops  are  of  nearly  equal  importance. 

It  will  be  noted  that  the  European  rye  belt  is  some- 
what farther  north  than  the  wheat  belt  and  that  in  some 
particulars  the  areas  of  the  two  crops  are  complemen- 
tary. The  ability  of  rye  to  produce  satisfactory  yields  in 
regions  of  severe  winter  temperatures,  poor  soil,  or  rough 
topography  is  well  known.  Although  rye  may 
be  either  autumn  or  spring  sown,  fully  99 
per  cent  of  the  crop  is  fall  sown.  In  Russia 
the  zone  of  largest  acreage  lies  in  the  region 
bordering  the  spring-wheat  district,  where 
the  temperatures  are  far  too  severe  for  win- 
ter wheat.  Moreover,  since  rye  is  the  great 
bread  cereal  of  Russia  and  enfers  but  little 
into  commerce,  distance  from  the  shipping 
centers  is  not  an  important  consideration. 

The  soil  is  in  part  the  same  fertile  chemo- 
ziom  found  in  the  wheat  belt.  The  yields 
obtained  in  this  section  are  low  (12  bushels 
per  acre),  but  greater  than  those  of  wheat. 

The  rye  belt  of  Poland  and  Prussia  is  in  the 
main  a region  of  sandy  soils,  cool  summers, 
and  cloudy  skies.  In  western  Europe  the 
capacity  of  rye  to  yield  returns  on  areas  too 
poor  or  wet  or  bleak  for  wheat  is  shown  by 
its  occupation  in  France  of  the  highlands  of 
Brittany,  of  the  Central  Plateau,  and  of  the 
Landes.  The  same  may  be  said  of  the  rye 
in  northwestern  Spain.  The  absence  of  rye 
from  the  nonwheat-producing  areas  of  the 
United  Kingdom  may,  no  doubt,  be  largely 
attributed  to  a national  prejudice  against  rye 
products. 

United  States  (fig.  30). — Rye  is  now  of 
only  local  importance  in  the  United  States, 
forming  less  than  one-half  of  1 per  cent  of 
the  total  value  of  all  crops  in  1909.  Although 
more  rye  was  grown  in  that  year  than  in  any 
previous  census  year,  its  relative  importance  has  almost 
steadily  declined  since  the  first  agricultural  census  of  1840 
(see  table).  The  production  per  capita  of  the  population  in 
1909  was  less  than  one-third  that  in  1839,  and  only  one- 
twentieth  that  of  wheat.  In  New  England  especially  rye 
was  formerly  much  more  important  than  at  present,  rye  and 
corn  meal  having  been  used  for  bread  prior  to  the  develop- 
ment of  the  wheat  industry  in  western  New  York.  Since 
1909  the  rye  acreage  in  the  country  has  been  increasing. 


In  the  United  States  rye  is  grown  mostly  in  regions  having  a 
cool  climate  and  sandy  soils.  The  rye  belt  extends  across  the 
lake  States  about  300  miles  north  of  the  winter-wheat  belt. 
The  northern  limit  of  production  in  the  United  States  fol- 


FIG.29 RYE  PRODUCTION  AND  CONSUMPTION  IN  EUROPE 
AND  IN  THE  REST  OF  THE  WORLD 
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Figure  29. — About  96  per  cent  of  the  rye  crop  of  the  world  is  pro- 
duced and  consumed  in  Europe. 


lows  more  or  less  closely  the  mean  winter  temperature  line 
of  1 50  in  Wisconsin  and  Michigan,  but  in  the  Red  River 
Valley  rye  is  grown  where  the  mean  winter  temperature  is 
about  zero  and  a temperature  of  40°  below  zero  is  reached 
occasionally.  Very  little  rye  is  grown  for  grain  south  of  the 
mean  summer  temperature  line  of  75 °,  and  the  principal 
centers  of  production  are  located  where  the  mean  summer 
temperature  is  about  70°.  The  States  having  an  average 
yield  of  over  16  bushels  per  acre  are  all  located  in  the  North. 


Rye  in  the  United  States,  1839-1909. 


Year. 

Production. 

Acreage. 

Value. 

Total 

(bushels). 

Per 
cent 
of  all 
cereals. 

Per 

capita 

(bush- 

els). 

Amount. 

Per 
cent 
of  all 
crops. 

1839 

18,64s,  567 

14, 188,813 
21, 101,380 

16,918, 795 
19,831,59s 

28,421,398 
25, 568,62s 
29,520,457 

3-o 
1.6 
i-7 
i-3 
0.7 
0. 8 
0. 6 
0.7 

1.09 
0. 61 
0.67 
0.44 
0. 40 
0. 45 
o-34 
0.32 

Not  reported. . 

Not  reported. . 

1,842,233 
2, 171,604 
2,054, 292 
2, 195, 561 

1889 

1899 

1909 

Si 2, 290, 540 
20,421,812 

-t 
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Rye,  however,  is  grown  in  small  quantities 
farther  south  than  wheat,  but  principally  for 
forage  and  green  manure. 

Although  rye  has  been  called  “ the  grain 
of  poverty,"  because  it  will  grow  on  soil  too 
poor  for  the  successful  production  of  wheat, 
corn,  or  barley,  it  thrives  best  on  fertile  soils, 
and  in  two  of  the  principal  centers  of  pro- 
duction, eastern  Pennsylvania  and  south- 
eastern Michigan,  it  competes  successfully 
with  other  crops  for  the  occupancy  of  the 
best  soils.  The  rye  acreage  of  western  Mich- 
igan, Wisconsin,  and  Minnesota  is  densest  in 
regions  of  sandy  or  loamy  soils.  In  New  Eng- 
land rye  is  often  the  first  crop  in  a rotation 
designed  to  build  up  worn-out  soils,  and  in 
the  com  belt  it  is  frequently  sown  in  the 
standing  com  or  stubble  in  the  fall  and 
plowed  under  in  the  spring  as  a green-manure 
crop.  It  is  also  sometimes  used  as  a winter 
cover  crop  in  the  Southern  States  to  prevent 
erosion  and  leaching,  as  well  as  to  increase 
the  vegetable  matter  in  the  soil. 

The  production  of  rye  would  probably  de- 
crease in  some  sections  of  the  United  States 
were  it  not  for  the  value  of  the  straw.  In 
eastern  New  York,  New  Jersey,  and  Penn- 
sylvania the  straw  is  often  as  valuable  as  the 
grain.  Rye  straw,  being  longer  and  tougher 
than  wheat  or  oat  straw,  is  in  demand  as  bed- 
ding for  horses,  and  is  also  used  in  packing 
fruit  trees,  pottery,  and  many  other  products, 
for  the  production  of  straw  articles  and  in  the  manufacture 
of  paper.  About  two-thirds  of  the  rye  grain  produced  in  the 
United  States  is  used  as  food  for  domestic  animals  and  about 
one-third  for  flour  and  for  the  production  of  alcohol  and 
alcoholic  beverages.  In  Europe  rye  is  used  mostly  for  bread 
but  in  the  United  States  comparatively  little  rye  bread  is 
eaten,  its  use  being  virtually  confined  to  those  who  have 
acquired  a taste  for  it  in  European  countries. 


Figure  30. — Rye  acreage  in  the  United  States.  Five  States — Michigan,  Wisconsin,  Minnesota,  Pennsyl- 
vania, and  New  York — grow  two  thirds  of  the  rye  produced  in  the  United  States.  In  each  of  these  States 
the  crop  of  1909  was  valued  at  more  than  a million  dollars.  Relative  to  other  crops,  however,  rye  is  more 
important  in  New  Jersey  than  in  any  other  State.  A little  rye  is  grown  in  the  Southern  Appalachians,  north- 
ern Indiana,  Nebraska,  and  recently  very  important  increases  in  acreage  have  occurred  in  the  Dakotas. 


rye: 


Figure  31.— Rye  acreage  in  Europe.  A comparison  with  the  map  of  wheat  acreage  (fig.  19)  shows  that  rye  occupies  in  general  a more 
regions  growing  the  two  crops  are  somewhat  complementary,  rye  being  the  principal  grain  where  wheat  does  not  thrive.  Owino-  to  its  Hme 
of  the  total  rye  acreage  of  Europe.  In  acreage  relative  to  the  acreage  of  all  crops,  however,  the  Netherlands  and  the  German  Emnire  ire  rinse  rivals  and 
Germany  is  more  than  double  that  of  Russia.  Inasmuch  as  96  per  cent  of  the  rye  of  the  world  is  produced  in  Europe  no  world  map  isthown  for  this ’crop. 
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CORN  (maize)  was  probably  first  brought  under  cultiva- 
tion on  the  plateaus  of  Central  or  South  America. 
Under  favorable  conditions  of  soil  and  climate,  corn 
is  capable  of  relatively  large  yields,  even  with  the  crude 
cultivation  of  savage  tribes.  The  best  corn  soils  are  well 
drained,  deep,  warm,  black  loams,  with  a high  per  cent  of 
organic  matter  and  available  nitrogen.  The  geographic 
range  of  com  is  limited  by  temperature  and  rainfall  condi- 
tions. Varieties  are  known  which  mature  in  80  days  where 
the  summer  temperature  is  over  65°.  Even  these  require- 
ments nowhere 
permit  it  to  ma- 
ture beyond  50° 
N.,  though  it  may 
be  grown  for  green 
fodder  in  Quebec 
and  in  southern 
England.  The 
great  com  regions 
of  the  world  are 
areas  of  continen- 
tal climate.  Most 
of  the  com,  except 
where  there  is  sup- 
plementary irriga- 
tion, is  grown  in 
regions  having  an 
annual  rainfall  of 
at  least  20  inches, 
with  a marked 

summer  maxi- 
FigurE  32. — The  production  of  corn  in  the  n t the«;p 
United  States  has  increased  from  377  million 

bushels  in  1839  to  over  3 billion  bushels  in  1912  regions  the  sum- 
and  again  in  1914,  but  the  production  per  capita  mer  temperatures 
of  the  population  has  diminished  since  1899.  . 

average  about  75  0 

F.,  and  both  the  day  and  the  night  temperatures  are  high. 
The  summer  rainfall,  even  in  India,  is  of  the  intermittent 
thundershower  type,  in  which  periods  of  bright,  warm  weather 
occur  between  rains.  Com  does  not  thrive  in  regions  of  cool, 
cloudy  summers. 

United  States  (fig.  36). — Com  is  by  far  the  most  impor- 
tant crop  in  the  United  States.  The  acreage  and  also  the 
value  of  the  corn  crop  is  greater  than  that  of  wheat,  oats, 
barley,  rye,  buckwheat,  rice,  fruits,  and  nuts  combined. 
The  relative  importance  of  corn  as  compared  with  other 
cereals  has  remained  fairly  constant  since  the  first  agri- 


cultural census  of  1840,  but  the  production  per  capita  of  the 
the  population  shows  an  increase  after  the  Civil  War. 

The  western  limit  of  extensive  com  production  in  the 
United  States  follows  more  or  less  closely  the  line  of  mean 
summer  (June,  July,  and  August)  precipitation  of  8 inches, 
extending  somewhat  beyond  this  line  in  Nebraska  and 
Colorado,  while  in  Texas,  where  the  evaporation  and  the 
loss  through  torrential  rains  are  greater,  this  line  is  scarcely 
reached.  The  hot  winds  of  the  arid  portion  of  the  Southwest 
also  dry  out  the  pollen  and  silks  and  interfere  with  pollina- 
tion. The  temperature  requirements  of  different  varieties 
of  com  vary  widely.  Some  southern  varieties  need  an 
average  frostless  season  of  180  days  and  mean  summer  tem- 


Corn  in  the  United  States,  1839-1909. 


Year. 

Production. 

Total 

(bushels). 

Per 
cent  of 
total 
cereals 
(meas- 
ured in 
bush- 
els). 

Per 

capita 

(bush- 

els). 

1839 

377,531,875 

61.3 

22. 1 

1849 

592,071, 104 

68.3 

25-5 

1859 

838, 792, 74° 

67.7 

26.  7 

1869 

760, 944, 549 

54-9 

19.  7 

1879 

i,754,  591,676 

65.0 

35-o 

1889 

2, 122,327,  547 

60.  2 

33-7 

1899 

2,666,324,370 

60.  1 

35- 1 

1909 

a2, 552, 189,630 

56.6 

27.  7 

Acreage. 


Value. 


Total. 


Not  reported 

do 

do 

do 

62, 368, 504 
72,087,752 

94,913,673 

98,382,665 


Not  reported 

do 

do 

do 

do 

do 

S828, 192,388 
i,43S,  553, 919 


Per 
cent 
of  all 
crops. 


27-  6 
26.  2 


a The  yield  in  1909  was  small  owing  to  a drought  in  the  Southwest. 


perature  of  8o°.  Practically  no  com  is  grown  where  the 
mean  summer  temperature  is  less  than  66°,  or  where  the 
average  night  temperature  during  the  three  summer  months 
falls  below  550.  Consequently  the  production  of  corn  along 
the  northern  border  of  the  United  States  and  at  the  higher 
elevations  in  the  West  is  negligible. 

Although  com  is  thus  grown  to  some  extent  under  a wide 
range  of  climatic  conditions,  the  most  favorable  environment 
is  definitely  restricted  in  area.  The  climatic  boundaries  of 
the  region  of  greatest  production  in  the  United  States  are 
a mean  summer  temperature  of  70°  to  8o°,  a mean  night 
temperature  exceeding  58°,  a frostless  season  of  over  140 
days,  and  an  annual  precipitation  of  25  to  50  inches,  of 
which  7 inches  occur  during  July  and  August.  The  best  corn 
soils  are  fertile,  dark-colored  loams  or  silt  loams,  warm,  well 
drained,  and  well  supplied  with  humus. 

These  geographic  conditions  which  are  essential  to  large 
yields  of  com  are  found  in  only  a few  regions  in  the  world, 


and  most  extensively  in  the  United  States.  Since  com  is  a 
a highly  productive  crop,  yielding  on  the  average  about 
twice  as  much  grain  and,  including  the  fodder,  over  three 
times  as  much  food  per  acre  as  either  wheat  or  oats,  the 
corn  crop  in  the  United  States,  within  its  optimum  geo- 
graphic limits,  reduces  other  crops,  except  cotton,  to  a sub- 
ordinate position,  and  especially  those  which  require  labor 
at  the  same  time  of 
year. 

Com  is  preeminent- 
ly the  American  crop, 
grown  on  three-fourths 
of  all  the  farms  in  the 
United  States,  which 
produces  nearly  three- 
fourths  of  all  the  com 
in  the  world.  Within 
the  United  States  three- 
fourths  of  all  the  com 
produced  is  grown  in 
the  Mississippi  Valley. 

There  are  two  centers 
of  heavy  production — 
one  is  in  central  Illinois 
and  the  other  in  the 
Missouri  Basin  of  west- 
ern Iowa  and  eastern 
Nebraska.  The  total 
com  acreage  of  Illinois 
in  1909  was  10,046,000, 
or  10  per  cent  of  that 
for  the  country  as  a 
whole;  Iowa  had  9,229,- 
000  acres  of  com ; Kan-  Figure  33. — Cora  (maize)  acreage  in 
sas,  8,109,000  acres;  Egypt.  Though  a relatively  recent  addi- 
’ \ tion  to  the  crops  of  Egypt,  corn  now  occu- 

Nebraska,  7,226,000;  pies  more  land  than  wheat  or  even  cotton. 
Missouri  7,114000  R avoids  the  swampy  lower  section  of  the 
, ’ , . ’ Nile  delta,  the  area  of  densest  production 

acres ; and  Indiana,  lying  immediately  to  the  north  of  Cairo. 

4,901,000  acres;  these 

six  States  combined  having  47  per  cent  of  the  com  acreage 
of  the  United  States  and  57  per  cent  of  the  production.  In 
this  region  of  concentrated  production  there  has  developed  a 
system  of  live-stock  farming  adapted  to  the  utilization  of 
com.  Nearly  half  the  swine  of  the  country  are  in  these  six 
States  (fig.  190)  and  one-third  of  the  beef  cattle  (fig.  173). 

While  a large  part  of  the  total  com  crop  is  thus  grown  in 
a limited  area,  com  is  an  important  crop  in  nearly  all  of  the 
eastern  portion  of  the  United  States;  in  fact,  the  acreage  in 
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com  relative  to  the  total  acreage  in  crops  is  greatest  in  certain  are  the  chief  com  exporters  of  Europe,  sending  40  a 5 I 

regions  where  the  actual  acreage  and  production  is  small,  cent,  respectively,  of  their  crops  to  oreign  mar  . 

Thus  the  acreage  devoted  to  com  constitutes  over  75  per  The  com  of  Italy  is  raised  main  y uncei  irriga  ion. 

cent  of  the  total  acreage  in  crops  in  some  of  the  mountainous  chief  producing  region  is  the  Po  plain,  t ioug  i one  1 o ^ 

counties  of  eastern  Kentucky,  where  a moderately  dense  total  land  under  corn  is  classed  as  mountainous 


and  harvested  in  October  and  November,  being  ir  i 
about  every  10  days  The  rather  large  com  acr^^ 
India  is  concentrated  mainly  on  the  alluvial  lands  oftf 
Ganges  and  the  irrigated  lands  of  the  Punjab.  The  ^ 


The  corn  is  used  largely  for  human  food,  but  its  relative 


com 


importance  is 


EUUUUCS  Ui  CclbUCl  H iVClUUEKy,  WUC1C  d liJLUUCJLclLCi  y UC115C  LULcti  lctliva  ..  11  11  •<-  „ . . I 1; 

rural  population  derives  its  meager  livelihood  largely  from  area  of  France,  though  small,  is  interesting  geograp  uca  y sma  » tis  1 ^ a ^ cent  0 hhe  cr°pped  land 


the  cultivation  of  small  patches  of  com,  averaging 
10  to  15  acres  per  farm.  The  production  of  com 
is  small  also  in  Florida  and  in  the  southern  parts 
of  Alabama  and  Mississippi,  where  most  of  the 
land  is  still  in  forests,  yet  corn  constitutes  in  this 
region  over  50  per  cent  of  the  total  land  in  crops. 

Com  is  the  principal  source  of  food  supply  of 
the  American  people,  but  outside  of  the  South 
very  little  of  the  com  is  directly  consumed  by 
man.  Most  of  the  crop  is  fed  to  cattle  or  hogs, 
and  consumed  as  beef,  a pound  of  which  repre- 
sents 10  or  12  pounds  of  com,  or  as  pork,  to  pro- 
duce a pound  of  which  5 or  6 pounds  of  com  are 
required.  Much  of  the  corn  raised  in  central  and 
northern  Illinois,  as  well  as  a considerable  portion 
of  that  grown  in  Iowa,  is  shipped  to  Chicago,  where 
it  is  made  into  starch,  glucose,  and  com  meal,  or 
is  exported;  but  outside  a radius  of  about  200 
miles  from  that  city  the  com  is  fed  to  cattle  and 
hogs  whose  concentrated  value  can  better  bear  the 
cost  of  transportation  to  market.  The  com  grown 
in  the  South  is  practically  all  consumed  at  home, 
being  made  into  “ hog,  hominy,  and  hoecake,”  the 
staple  food  products  of  that  region. 

Europe  (fig.  37). — The  production  of  corn  in 
Europe  is  about  one-fourth  that  in  the  United 
States.  Hungary,  Roumania,  southern  Russia, 
and  Italy  are  the  leading  countries  in  acreage. 

Although  50  farther  north  than  the  corn  belt  of 
the  United  States,  this  region,  with  the  exception 
of  Italy,  has  similar  conditions  of  soil,  rainfall, 
and  temperature.  The  broad,  fertile  plains  of 
Hungary  place  that  country  in  the  lead  among 
European  nations  in  acreage  and  production,  but 
the  relative  importance  of  the  crop  is  greater  in 
Roumania.  Here,  com  is  both  the  chief  food  of 
the  people  and  an  important  article  of  export;  it  occupies 
over  40  per  cent  of  the  cropped  land  and  the  production  is 
nearly  four  times  as  great  per  capita  as  in  Hungary.  The 
corn  of  Russia  is  grown  mainly  in  Bessarabia,  where  the 
higher  rainfall,  milder  temperatures,  and  nearness  to  ship- 


the  cotmtries  of  thTUridTn  though  India  ranks  fifth 


ping  ports  encourage  its  cultivation.  Russia  and  Roumania 


^cupies  less  IJan  3 per  cent  local  importance  of  the  crop  is"smaiWs?t 

consumption,  but  an  increasing  ® part  loyally  for  human 

because  it  lies  between  the  rep-ion  rvf  1 
north  and  of  extremely  drv„,m!  1 summers  to  the 

coast.  In  Spain  and  Portugal  T & °”g  the  Mediterranean 
along  the  moister  western  and  l-tY"  gr°Wn  Prin«Pally 
Egypt  and  India  (figs. 


Mexico  (fig.  38).— The  com  acreage  of  Mexico 
ranks  next  to  that  of  the  United  States.  The 
principal  centers  of  production  are  located  in  the 
southern  section  of  the  country,  mostly  on  the  hMi 
plateau  and  i n Yucatan.  On  the  plateau  the  sum 

mers  are  warm,  but  frosts  occur  occasionally  in  the 

winter  months.  Poor  agricultural  methods  result 
in  a low  yield.  Mexico  has  a greater  proportion 
of  cultivated  land  in  this  crop,  however,  than  any 
other  country,  the  acreage  of  corn  about  equaling 
that  of  all  other  crops.  Most  of  the  com  is  grown 
in  small  patches  of  a few  acres  leased  by  the  peons 
from  large  landholders,  and  is  produced  by  very 
primitive  methods.  A considerable  proportion  of 
the  crop  is  grown  under  irrigation.  The  corn  is 
used  mostly  for  corn  bread  (“tortillas”),  which, 
together  with  beans  (“frijoles”),  constitutes  the 
staple  diet  of  the  Mexican  people.  Very  little 
corn  is  exported  from  Mexico,  and  ordinarily  over 
one  million  bushels  are  imported  annually  from 
the  United  States. 

Canada  (fig.  36). — Com  in  Canada  is  practically 
confined  to  the  province  of  Ontario,  where  the 
climatic  conditions  and  types  of  farming  are  similar 
to  those  in  New  York  State.  A large  acreage  of 
corn  not  shown  on  the  map  is  also  cut  for  silage 
or  fed  green. 

Argentina  (fig.  39). — The  com  of  Argentinais 
grown  mainly  in  the  states  of  Buenos  Aires,  Santa 
Fe,  and  Cordoba,  on  the  humid  side  of  the  wheat 
belt.  The  corn  acreage  in  Argentina  shows  a gen- 
eral tendency  to  increase.  The  crop  occupies  21 
per  cent  of  the  land  in  crops,  and  in  per  capita 
production  this  country  ranks  next  to  the  United 
States.  The  climate  is  mild,  and  in  the  relatively 
uniform  temperatures  of  the  Southern  Hemisphere, 
planting  time  extends  from  September  to  Decem- 
ber. The  mean  temperature  during  the  three 
warmest  months  (December,  January’,  and  Feb- 
ruary) averages  75 °.  The  annual  rainiall  in  the 
corn  region  averages  about  30  to  40  inches,  but, 
unfortunately  for  corn  growing,  the  maximum  comes  in  the 
late  rather  than  the  early  summer.  The  relatively  small 
population  of  Argentina  leaves  a large  proportion  (64  Per 
cent  in  1912)  of  the  com  crop  available  for  export.  More 


northern  coasts 

grown  entirelv  unrW  ^ngS’  33  anc*  34)-  Corn  in  Egypt  is  °ver>  most  of  the  com  raised  is  of  a flinty  type 

entirely  under  irrigation.  The  crop  is  planted S j„ly  Varieties  of  dent  corn  a 


which  stands 
are  now  being 


CORN 


31 


Figure  35. — World  com  (maize)  acreage.  The  corn  acreage  of  the  United  States  is  nearly  double  that  of  all  the  rest  of  the  world.  The  other  important  corn-producing  regions  are 
southern  Europe,  particularly  Roumania  and  Hungary,  Mexico,  Argentina,  and  India.  Relative  to  the  total  population,  corn  is  a more  important  crop  in  the  United  States  than  in  any  other 
country.  Relative  to  the  acreage  of  other  crops,  it  reaches  its  highest  importance  in  Mexico,  where  it  is  the  staple  food  of  the  poorer  classes.  The  highest  yield  per  acre  is  found  in 
Canada,  which  has  an  inconspicuous  acreage  and  is  situated  on  the  extreme  northern  margin  of  the  corn  belt  of  North  America.  The  combined  com  acreage  of  all  European  countries 
is  about  equal  to  that  of  Illinois,  Iowa,  and  Missouri. 
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^ ' 1 

?6-~Coni  acreage  in  the  United  States  and  Canada.  Between  two-thirds  and  three-fourths  nf  th»  ~ " 

e line  of  8 inches  mean  summer  (June,  July,  and  August)  rainfall  and  south  of  the  line  of  66°  mean  summer  tem  ™ a,creage  °f  the  world  is  in  the  United  States  practically  all  east  of 

2 cl  “*1"  •*“  ““f  *****  of  Kansas,  h^BSKfiRSC.  2?  ” ,«*  «*  oons.ilnte,  „vlolE“f  the  acreage 

part  to  the  fact  that  a smaller  nrnr>nrt‘enSe  m Pa.rt  1:0  t^ie  competition  of  cotton,  a very  profitable  cron  1 1 .wes*ern  Ohio,  about  45  per  cent  of  the  cropped  land  is 

because^  the htw  f th%Sou^.  18  Nation.  Very  Me  corn  in  ?h  Jfg+  an  eVen  narrower  climatic  range  than  corn,  and  in 

is  ate  grown  He,™,  valleys  of  Calif„*rnia,  Oregon^  JESS*?***  “*  »f  N'»  Mexico  1'  555'^  oL'nT/hc  f.l“cl,“ .« 
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OATS  grow  best  in  cool,  moist  climates,  such  as  are 
found  in  most  of  the  northern  European  countries, 
in  the  northeastern  United  States,  and  in  Canada. 

J has  large,  pendent  outer  glumes,  and  is  pecu- 

liarly adapted  to  withstand  rain  during  the  flowering  period. 

A iL re  not  usually  profitable  in  regions  of  high  tempera- 
f ,™lss  abundant  water  is  available.  In  California,  m 
rdtSe^countries,  and  in  Australia,  however  oats  are 
M ™ in  the  autumn,  utilize  the  winter  rainfall,  and  are  cut 
lust  before  maturity  for  hay.  In  regions  of  mild  winters, 
rh  as  the  southern  United  States  and  southwestern  France, 
are  also  sown  in  the  autumn  for  grain.  On  the  south- 
° i rW  of  the  oat  belt  yields  are  not  usually  as  high  as  m 

T b cau  “climlc  conditions  ate  less  favorable  foe 

the  north,  1 because  c n Qn  a wide  varlety 

of eSoii°Wand°  yield  well  on  rather  poor  soil,  provided  it  is 
moist  S The  world  distribution  of  the  crop  is  little  influenced 

^Europe  ^3). -Russia  is  the  largest  producer  of  oats 
Europe  The  region  of  heavy  production  is  coincident 
Z 'rve  belt.  The  oats,  however,  are  spring  sown 
Wlt  north  of  the  spring-wheat  belt  (fig.  21) 

°“t.ne  ta  > ™>>«  climate, 

indicates  their  preferen  int0  commerce  than 

Moreover  oats  lrke  ry  ^ ^ that  they  be 

wheat  and  barley,  anu  hardiness 

produced  neat 

oat,  on  the  natro.  of  the 

IS  “J  S E“=  P"  SSStl  h«S 

wheat  in  the  rotation.  occupied  by  oats  exceeds 

The  proportion  of  «°Pf  tf4iSm  (24  per  cent)  and 
20  per  cent  only  in  t e m of  cool, moist  climate 

Sweden  (ajperc^  " these  gg  particularly> 

oats  are  a very  imP0^rn.  lies  an  important  element  of  the 
this  grain,  with  nulMu  ^ laborers.  Oat  straw 

human  diet,  especially  fo  Jg^  ration  for  cattle, 

with  turnips  furmshe  . th  foreign  commerce 

Like  rye,  oats  enter  b^Jf^Tpal  regions  where  con- 
of  European  countries ' JL  Pare  the  northwestern  coun- 
sumption exceeds  productio  with  the  United 

tries  which  have  large  ammal  mdnsUies  * ^ iq 

Kingdom  in  the  lead.  important  demand 

per  cent  of  their  supply  of  oats,  m 1 


crnca  also  from  .he  c.imfea of  southwestern  Europe^  whi<A 

import  about  s per  cent  of  their  supply.  The  countries  01 
eastern  Europe  produce  the  bulk  of  fe  «ports^  On  y 
about  1 per  cent  of  the  European  supply  comes  from  othe 

continents  a —The  oat  crop  ranks  third  in 

acS™  vaioc  i„  the  United  Stat^whiJ 

census  reports  over  those  in  previous  years.  . 

Although  oats  are  a relatively  unimportant  crop  m t 
fourths  of  the  United  States,  occupying  less  than  one-t 


cause  it  offers  a spring  gtain  ne^  to  to  e»P 
with  corn  spring  wheat  not  being  adapted  to  this  region. 
As  oats  are  sown  in  the  spring,  before  corn-planting  time, 
the  crop  do*  not  require  the  early  removal  of  the  corn 
as  is  the  case  with  fall-sown  wheat,  and  as  oats  do  not 
until  after  the  corn  is  laid  by  in  early  July,  there 
22«y  little  competition  with  this  more  profitable  crop > I °r 
labor  at  critical  times  of  the  year.  Wherever  hay  is  g own 
n the  rotation,  the  oats  also  serve  as  a nurse  crop  for  the 
“ The  climate  of  this  central  section  of 

thTlInited  States  is  characterized  by  seasonal  extremes  and 
mzrs greatly  from  that  of  northwestern  Europe,  where 
vlrietJs  commonly  grown  in 
Certain  varieties  imported  from  southwestern  Rnssr.  have 
been  found  valuable. 

Oats  in  the  United  States,  i83?-I909- 

Production. 


{LOCATION 
OF  ISOLATED 
REPORTS  OF  I 
WINTER  OATS 

n WINTER  OATS 
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Per 
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(bushels). 
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Figure  40.—’ Winter-oat  repmm  ^ouAde^on^he  north  approxi- 
of  winter-oat  production  is  at  Pre®“\  u of  This  line  crosses 

mately  by  the  mean  winter  tegeratu  1 . ;35int0  North  Carolina, 

the  States  of  Delaware,  southern  Illinois,  and  thence 

thence  swings  northwes ^ E atld  Oklahoma.  Along  the  Pacific 

SXrSirfcl"  -re  5»™. 

, ■ a land  the  oat  is,  nevertheless,  the  most 

the  potato  IBS  " f . feed.  Oats  are  too  bulky 

gjrfk  loss  if 

the  crop  were regton  of  the  central  United 
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tne  norm  central  and  northeastern  United  States  and  adjoining  provinces  of  Canada,  in  northwestern  Eurooe  and  in  Pnoo;  % nP  nC  pal  regions  or  oat  production  — 
largest  acreage,  while  the  local  importance  of  the  crop,  as  measured  by  the  proportion  of  cropped  land  it  occuniei  nnrl  R . The  United  States  leads  in  production,  Russia  has 
Belgium  leads,  as  it  does  in  wheat,  rye,  and  barley.  Most  of  the  world’s  oat  crop  is  sJSi C?plta  Production,  is  greatest  in  Canada.  In  yieldperacre 
France,  it  is  sown  in  the  autumn.  In  regions  of  warm  and  dry  summers,  especially  California  and  the  Meditr-rran  J m !•  winters,  such  as  the  southern  United  States  and  southw este 

Mediterranean  countries,  oats  are  also  a winter  crop  and  are  largely  cut  for  hay. 
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Tto  42. — Oat  acreage  in  the  United  State,  The  oat  belt 

the  north  by  the  Great  Lakes  and  on  the  south  and  west  by  a curv  f , , f United  States  Oats  are  also  an  important  crop  in  eastern  Pennsylvania,  western  Georgia, 

Mass,”  as-  *4 
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EACH  DOT  REPRESENTS  5,000  ACRES 
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Figure  43. — Oat  acreage  in  Europe.  More  than  half  of  the  world’s  oats  are  grown  in  Europe.  The  crop  is  cultivated  in  the  more  humid  portions  of  the  cereal-pr0^ucin° 
section  of  that  continent.  It  will  be  noted  that  the  centers  of  oat  acreage  are  more  nearly  coincident  with  those  of  rye  (fig.  31)  than  with  those  of  wheat  (fi°\  19).  In  west?rn 
Europe,  however,  the  regions  of  oat  and  wheat  culture  overlap  in  many  places.  Relative  to  land  in  crops,  the  oat  acreage  is  largest  in  the  United  Kino-dom  relative  to  the  population 
it  is  largest  in  Denmark,  while  the  highest  yield  per  acre  is  found  in  Belgium.  0 
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' Til  44 -Oat  acreage  in  Canada.  While  the  gene.aHeatu.es  ^ 

the  eastern  provinces  will  be  noted.  Alberta,  however  leads  the  province, i times  greater  than  that  in  any  other  country. 

Canada  produces  over  50  bushels  of  oats  per  caprta  of  the  population, 
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BARLEY  has  a shorter  growing  season  than  either 
wheat  or  oats.  For  this  reason  it  is  extensively 
grown  in  high  latitudes,  where  the  summers  are  short, 
and  also  in  semiarid  lands,  where  the  wet  season  is  short. 
It  is  grown  for  malting,  for  human  food,  and  for  stock  feed- 
ing. Bright  barley  is  preferred  for  malting.  That  grown  in 
moist  western  England  is  often  discolored.  The  crop  of  the 
eastern  counties  of  Enlgand,  therefore,  and  grain  imported 
from  dry  southern  Russia  is  used  for  this  purpose.  Barley 
forms  an  important  part  of  the  diet  of  the  outdoor  laborer 
of  England,  parts  of  Asiatic  Turkey,  and  North  Africa.  In 
insular  Denmark,  the  driest  portion  of  the  kingdom,  barley, 
with  dairy  by-products,  is  the  basis  of  an  important  swine 
industry. 

Europe  (fig.  48). — Russia  is  the  world’s  largest  barley 
producer.  The  average  Russian  export  of  barley  is  more 
than  25  per  cent  of  the  crop.  Most  of  the  crop  is  grown 
near  the  Black  Sea.  Barley  reaches  its  largest  impor- 
tance relative  to  the  population  and  to  the  land  in  crops  in 
Algeria  and  in  the  north  of  Africa  generally.  In  Libya,  in 
1 909-1 9 10,  it  occupied  50  per  cent  more  area  than  wheat. 
The  crop  is  sown  in  November  to  utilize  the  winter  rains; 
it  is  harvested  in  April  or  May,  and  thus  avoids  the  dry 
summer.  The  bright  grain  of  these  dry  regions  is  in  demand 
for  malting. 

India  and  Japan  (figs.  49  and  50). — The  barley  crop  of 
India  has  increased  greatly  during  recent  years.  It  is 
grown  mostly  in  the  valleys  of  the  Ganges  and  Indus 
Rivers,  largely  in  the  area  intermediate  between  the  re- 
gions devoted  to  wheat  and  to  rice.  The  crop  supple- 
ments the  other  food  cereals  and  is  an  important  article  of 
export.  Barley  is  the  second  cereal  crop  of  Japan.  Ordinary 
barley  is  largely  grown  as  an  upland  crop  in  that  country. 
Naked  barley  is  also  grown  as  a second  crop  after  rice  on 
the  lowlands,  but  rice  is  the  more  important  crop.  Barley 
mixed  with  rice  is  the  common  food  of  the  country  people. 

United  States  (fig.  47). — Barley  is  steadily  increasing 
in  importance  in  the  United  States.  The  rapid  progress  in 
production  is  due  principally  to  two  causes — the  settle- 
ment of  the  West,  in  which  climatic  conditions  are  especially 
favorable  for  barley,  and  the  gradual  development  of  its  cul- 
tivation in  the  East,  where  it  is  used  to  an  increasing  extent 
for  feed. 

Seven  North  American  barley  districts  have  been  recog- 
nized by  Carleton  (fig.  45).  In  the  northeastern  district 
about  three-fourths  of  the  crop  of  the  continent  is  grown, 


barley 

and  six-rowed  barley  gives  much  the  higher  yield,  the  prin- 
cipal variety  being  Manchuria.  In  the  southern  district 
winter  barley  is  grown  and  although  as  yet  the  production  is 
exceedingly  small,  barley  is  rapidly  increasing  in  importance 
as  a feed  for  live  stock.  The  Northwestern  Plains  is  a two- 
row  barley  region.  In  this  district  and  the  Gallatin  Valley  of 
Montana  the  major  portion  of  the  North  American  produc- 
tion of  these  varieties  is  grown.  The  crop  is  very  clean  and 
of  good  quality.  In  the  Southern  Plains  district  both  six- 


rowed  and  two-rowed  varieties  are  grown  in  the  northern, 
and  winter  barley  in  the  southern  portion.  The  production 
of  this  district  is  small.  In  the  western  Intermountain 
district  two-rowed  varieties  are  grown  in  the  northern 
Rocky  Mountain  region,  six-rowed  principally  in  the  south 
and  in  eastern  Washington,  while  hull-less  and  hooded 
varieties  are  also  grown.  In  this  district  barley  is  grown 
both  by  dry-farming  methods  and  under  irrigation.  In  the 
South  Pacific,  or  California  district,  climatic  conditions  are 
similar  to  those  in  the  Mediterranean  region  of  Europe,  and 
a local  six-rowed  variety,  known  as  coast  barley,  is  chiefly 
grown.  Barley  is  rapidly  increasing  in  importance  in  this 


district.  In  the  North  Pacific  district  very  little  barley  is 
grown  as  yet  and  the  varietal  adaptation  is  uncertain. 

The  temperature  range  of  barley  in  the  United  States  is 
wider  than  that  of  any  other  cereal.  It  is  grown  up  to  10,000 
feet  elevation  in  Colorado  where  the  summer  temperature  is 
only  520  and  frosts  are  frequent,  and  it  is  grown  in  the  Im- 
perial Valley  of  southern  California  where  the  summer  tem- 
perature is  950.  Barley  matures  on  an  annual  rainfall  of 
less  than  10  inches  in  California,  excelling  wheat  in  drouth 
resistance;  but  does  not  endure  much  wet  weather.  In 
general  the  barley  regions  of  the  United  States  have  a 
slightly  subhumid  to  semiarid  climate,  with  plenty  of 
sunshine. 


Barley  in  the  United  States,  1839-IQOQ. 


Year. 

Production. 

Acreage. 

Value. 

Total 

(bushels). 

Per  cent 
of  all 
cereals 
(meas- 
ured in 
bush- 
els). 

Per 

capita 

(bush- 

els). 

Total. 

Per 
cent 
of  all 
crops. 

4, 161, 504 
5, 167,015 
15,825,898 

29,  761,305 

43, 997, 495 
78, 332,976 
119,634,877 

173,344,212 

0. 7 
o-5 
1. 1 
2. 0 

1.  6 

2.  2 
2.  6 
3-8 

0.  2 
0.  2 
o-S 
0.8 

0. 9 

1.  2 
1.  6 
1.9 

Not  reported 

Not  reported 

1,997,727 
3,220,834 
4,470, 196 
7, 698,  706 

1889  . . 

$41,631,762 

92,458,571 

1.4 

1-7 

Barley  can  be  grown  profitably  on  poorer  soils  than  can 
wheat;  much  of  the  land  in  the  Great  Valley  of  California, 
for  instance,  when  it  has  grown  wheat  for  so  many  years  that 
the  yield  is  too  small  to  be  profitable,  is  then  seeded  to  bar- 
ley. An  interesting  division  of  territory  between  barley  and 
wheat  is  found  in  southeastern  Minnesota,  where  the  line 
of  the  Wisconsin  glaciation  separates  the  regions  of  dense 
production  of  these  crops  (compare  figs.  17  and  47).  Wheat 
is  grown  on  the  soils  of  the  more  recent  Wisconsin  glaciation, 
while  barley  occupies  the  older  and  more  leached  soils  of  the 
Iowan  glaciation. 

Most  of  the  barley  in  the  United  States  is  grown  in  Minne- 
sota and  the  Dakotas;  California  also  raises  a large  amount, 
eastern  Washington  and  the  famous  barley  district  of  eastern 
Wisconsin  constituting  the  other  important  centers.  A 
considerable  acreage  of  barlev  is  also  found  in  Kansas,  Iowa, 
eastern  Michigan,  and  central  New  York.  The  barley  used 
for  brewing  is  grown  almost  entirely  to  the  west  and  north- 
west of  the  Great  Lakes.  Barley  is  not  grown  to  any  extern 
as  yet  in  the  South. 
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WORLD  PRODUCTION 
1.523,962.000  BUSHELS 
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, -„r  ,,,  u ! -RflrW  io  a much  less  important  world  crop  than  wheat  or  oats.  The  important  centers  of  production  are  southern  Russia,  northern  Africa,  and 

south  T 46--World= ’s  barley  acreage^  Barley  is  Japan>  China,  and  India.  The  geographic  distribution  of  barley  is  more  widespread  than 

thathnfm  SPain- A?stna’ Germ^y!  Though  extending  somewhat  farther  north  in  Europe  and  slightly  farther  into  the  arid  regions  of  northern  Africa  and  southwestern  United 

f °^SJan^  *t^  ^f^y.pfcroD^re^^^^fe^rcn^^^nbilitySto^mat^re  in^the^short  summer  of  high  latitudes  and  in  the  short  rainy  season  on  the  borders  of  the  deserts  In  the 

inTmport^^M Gy  than  any  other  cereal.  Among  the  most  Important  ten  countries  shown  in  the  graph,  barley  occupres  m Algena  the 

'r  ▼ •,  t rAj  _ j j.1 ^ 1 1 rwn-ootitoiTA  r\f  + ti (=>  r'rnnnprl  Ifl.Tld. 


united  states  barley  has  increased  m importance  muic  v 

largest  percentage  and  in  the  United  States  the  smallest  percentage  of  the  cropped  land. 
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Figure  48. — Barley  acreage  in  Europe,  Algeria,  and  Tunis.  Russia  has  much  the  largest  acreage,  but  the  yield  per  acre  is  small.  Barley  ranks  fourth  among  the  cereals  of  Russia 
in  importance  and  over  one-fourth  of  the  crop  is  exported.  Barley  reaches  its  highest  acreage  relative  to  the  population  in  two  regions  of  entirely  unlike  geographical  conditions— 
Denmark  and  Algeria.  In  Denmark  cool  summers  make  com  production  impossible,  and  barley  is  grown  primarily  because  of  its  early  maturity  and  because  it  yields  a larger  weight  of 
grain  per  acre  than  oats  or  rye,  an  important  item  in  connection  with  intensive  animal  industries.  In  Algeria,  where  early  and  severely  dry  summers  make  an  early-maturing  grain 
imperative,  barley  is  the  chief  food  and  export  cereal.  Belgium  and  the  Netherlands  have  the  highest  yield  per  acre. 
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A «»ncy  acreage  m inaia  ana  Ceylon.  Bike  wheat  and  rice,  barlev  is  erown  mainlv  on  i i • ' 

m part  c^cic^ent^t^  that  of  wheaE  but  the  region  of  greatest  acreage  lies  in  a position  intermediate  between  tho^/  °i  ^ Ganges  and  the  Indus. 

Figure  50.— Barley  acreage  in  Japan.  The  cereal  crops  of  Japan  are  most  abundant  fn  t hi  ^ those  of  wheat  and  of  rice 
the  southern  slopes,  which  receive  the  summer  monsoon  rains.  J 1 d the  narrow  coastal  lowlands  and 


As  in  Europe,  its  distribution  i 
m the  coastal  valleys.  Barley  is  mostly  grown  01 
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SORGHUM  AND  Ml 


. T This  cereal  is  grown  principally  in  regions  not  adapted  to  wheat 

Figure  51. — Grain  sorghum  acreage  in  Indi^  This  cere  R |stribu^ion  The  dr0ught-resistant  character  of 

or  rice  (figs.  25  and  58)1  which  are  near  y F from  wet  lands,  especially  the  Malabar  coast,  also  m its 
sorghum  is  strikingly  shown  m its RP™“°  n k of  statistics  permits  only  shading  in  Hyderabad,  where  the  gram 

presence  in  the  one  dry  section  of  Burma.  nresidency  of  Bombay, 

sorghums  are  probably  as  important  crops  as  m the  adjoining  presidency 


THE  MILLETS,  of  which  there  are  many  varieties, 
are  small  seeded  cereal  and  forage  grasses.  They 
are  grown  in  the  United  States  and  western  Europe 
mainly  for  hay  or  green  forage,  and  in  China,  India,  and 
north  Africa  principally  for  the  grain  which  is  used  both  for 
human  food  and  for  feeding  live  stock.  In  Russia  millet  is 
grown  both  for  human  food  and  for  forage. 

The  three  principal  groups  of  millet  in  the  United  States 
are  (i)  the  foxtail,  which  includes  the  common  millet,  the 
German,  the  Aino,  and  the  Hungarian;  (2)  the  barnyard 
millets  and  (3)  the  proso,  or  panicled  millets,  introduced 
from  Russia,  where  they  occupy  a very  prominent  place  in 
the  agriculture  of  the  country.  Of  the  foxtail  millets  the 
German  seem  best  adapted  to  the  Southern  States,  while  all 


varieties  are  grown  in  the  Eastern  and  Central  States.  In  the 
Middle  West  mostly  the  common  millet  and  Hungarian  are 
o-rown,  owing  to  their  drought  resistance,  while  the  prosos  give 
the  best  yields  in  the  semiarid  northern  Great  Plains,  espe- 
cially at  altitudes  above  4,000  feet.  The  barnyard  millets 
require  much  more  moisture  and  are  grown  m the  Eastern 
and  Central  States  and  in  irrigated  areas. 

Millets  in  the  United  States  are  grown  usually  as  a sup- 
plementarv  or  catch  crop,  often  being  planted  after  the  failure 
of  another  crop,  such  as  corn  or  clover.  In  the  Western 
States  they  are  sometimes  seeded  in  place  of  the  summer 
fallow,  and  in  the  East  and  South  for  smothering  out  weeds 
The  millets  are  grown  principally  for  forage,  but  are  use 
also  for  silage,  soiling,  and  pasture.  The  seed  of  the  proso 
varieties  is  also  being  fed  to  live  stock,  more  especially  where 
corn  can  not  be  grown  and  the  sorghums  will  not  mature. 
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RICE  is  the  great  food  crop  of  the  Orient,  but  it  has 
been  introduced  into  Europe  and  the  New  World, 
and  a grain  of  high  quality  has  been  produced  in 
these  regions.  After  several  centuries  of  cultivation,  how- 
ever, the  non-Oriental  rice  regions  are  still  comparatively 
unimportant,  producing  less  than  3 per  cent  of  the  world’s 


crop. 


Figure  53. — Rice  acreage  in  Italy.  The  warm  climate  of  the  pro- 
tected Po  valley,  the  flat  land,  abundant  labor  supply,  and  copious 
irrigation  here  furnish  the  necessary  conditions  for  rice  on  the  extreme 
northern  margin  of  its  zone  of  cultivation. 

Rice  is  not  a bread  grain.  It  is  poorer  than  other  cereals 
both  in  fat  and  protein,  and  is  supplemented  in  the  diet  by 
legumes,  fish,  or  other  foods.  These  deficiencies  give  it, 
however,  excellent  keeping  quality  in  hot,  humid  climates. 

An  exceedingly  large  number  of  varieties  of  rice  are 
grown  in  the  Orient,  doubtless  as  the  result  of  lack  of  inter- 
course between  peoples  who  live  in  noncontiguous  regions. 


RICE 

These  varieties  differ  in  size,  color,  composition,  climatic 
requirements,  and  season  of  maturity.  They  may  be 
grouped  into  two  general  classes  on  the  basis  of  their  water 
requirements.  These  are  known  as  ‘ 1 hill  rice  ’ ’ and  ‘ ‘ swamp 
rice.”  The  latter  is  much  more  extensively  cultivated. 

The  important  condition  requisite  for  rice  cultivation  is 
availability  of  water.  Swamp  rice  requires  flooding  at 
frequent  intervals  from  the  time  it  is  sown  until  near  its 
maturity.  For  this  reason  the  water  supply  and  features 
of  surface  configuration  determining  suitability  for  irriga- 
tion are  of  the  largest  importance.  Hill  rice  is  grown 
without  irrigation  in  portions  of  the  Orient  where  rainfall  is 
abundant  and  the  topography  unsuited  to  irrigation.  The 
yield  is  normally  less  than  half  that  from  irrigated  rice. 

In  Louisiana  rice  is  found  to  need  an  amount  of  water 
equivalent  to  inch  of  rainfall  daily  for  90  days,  or  45 
inches  of  water.  As  about  20  inches  usually  falls  during 
the  season,  25  inches,  or  675,000  gallons  per  acre,  are  sup- 
plied by  irrigation  annually.  In  parts  of  the  Philippines  the 
rainfall  of  45  inches  during  July,  August,  and  September 
floods  the  rice  fields  without  the  necessity  of  irrigation.  The 
best  rice  regions  have  an  annual  rainfall  of  50  inches  or 
over,  and  a rainfall  of  5 inches  a month  during  the  growing 
season.  Rice  also  prefers  a damp  climate.  The  warm  and 
wet  Gulf  winds  have  made  the  southern  Louisiana  and 
Texas  region  peculiarly  adapted  to  the  growth  of  rice  of 
high  quality. 

Although  a tropical  cereal,  thriving  in  regions  of  great 
heat  and  high  atmospheric  humidity,  rice  is  also  success- 
fully grown  well  into  the  temperate  zone.  Rice  requires  a 
growing  season  throughout  the  monsoon  region  of  Asia  about 
six  months  in  length,  but  in  Italy  only  four  months  are 
needed.  In  the  Carolinas  and  Louisiana  rice  is  planted  in 
April  and  early  May  and  harvested  in  September.  If 
planted  at  any  time  from  March  to  early  June,  it  apparently 
ripens  at  approximately  the  same  time.  The  crop  is  seldom 
successful  where  the  mean  temperature  during  the  four 
months’  growing  season  is  less  than  750.  In  Japan,  how- 
ever, rice  is  cultivated  as  far  north  as  latitude  42 °,  where 
the  summer  temperature  is  70°,  and  in  Italy  it  reaches  lati- 
tude 450  in  the  valley  of  the  Po.  Rice  could  be  grown  in 
the  United  States  as  far  north  as  the  mouth  of  Ohio  River. 

Rice  is  grown  on  a large  variety  of  soils,  their  suitability 
being  determined  primarily  by  their  physical  consistency 
and  ability  to  hold  irrigation  water.  A most  favorable 
condition  is  found  when  a friable  loam  overlies  a heavy  clay. 


The  upper  layer  permits  root  development,  while  the  day 
prevents  underdrainage  and  holds  the  water  that  is  so  essen- 
tial for  rice  growing.  Such  soils  are  found  on  coastal  low- 
lands, particularly  in  deltas,  where  the  nearly  level  surface 
is  also  ideally  adapted  to  irrigation.  Evidence  of  the  favor- 
able nature  of  these  conditions  is  found  in  the  importance 


FIG.  54 


Figure  54. — About  67,000  acres  of  rice  were  grown  in  the  Sacra- 
mento and  San  Joaquin  Valleys  of  California  in  1916.  This  extensive 
development  has  occurred  since  1909. 


of  the  rice  crop  on  the  deltas  of  the  rivers  Ganges,  \ angtze, 
Irrawaddy,  Mekong,  Po,  Nile,  and  Mississippi. 

India  (fig.  58),  including  Burma,  produces  over  70 
cent  of  all  rice  produced  outside  of  China,  for  which  country 
statistics  are  not  available.  Comparison  of  figure  58  wM1 
the  physiographic  and  rainfall  maps  (figs.  1 and  2)  shoe's 
the  close  relationship  between  rice  production  and  lowlan 


rice: 
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and  heavy  rainfall.  The  general  distribution  of  the  rice 
area  is  also  complementary  to  that  of  wheat  and  sorghum 
(figs.  25  and  51).  Rice  is  doubtless  the  most  important 
food  cereal  of  India,  but  the  impression  that  it  is  equally 
important  in  all  sections  of  the  country  is  unfounded.  Many 
densely  populated  districts  produce  no  rice  at  all. 

India  has  several  rather  widely  separated  rice-producing 
districts.  The  narrow  strip  of  lowland  lying  between  the 
Western  Ghats  and  the  coast  produces  rice  throughout 
its  length,  the  southern  or  Malabar  coast  section  being  most 
important.  The  climate  of  this  coast  is  very  humid.  It 
receives  the  monsoon  winds  almost  at  right  angles  and  the 
steep  slopes  of  the  mountains  cause  a heavy  pre- 
cipitation on  the  coast,  ranging  from  75  inches 
per  year  in  the  north  to  more  than  100  inches  in 
the  south.  The  temperature  is  high  and  uniform. 

The  east  coast  of  peninsular  India  is  also  a rice- 
producing  section.  The  climate  is  somewhat  drier, 
the  annual  rainfall  being,  in  all  except  the  northern 
portion,  under  50  inches.  The  areas  of  most  inten- 
sive rice  cultivation  are  found  upon  the  irrigated 
deltas  of  the  rivers  Mahanadi,  Godavari,  Kistna, 
and  Cauvery. 

The  region  of  largest  importance  in  the  produc- 
tion of  Indian  rice  is  the  delta  and  lower  flood- 
plain  of  the  Ganges.  This  lowland  is  densely 
populated,  except  on  the  seaward  margin,  where 
dense  jungles  predominate.  The  rainfall  ranges 
from  50  inches  in  the  western  portion  to  100  inches 
on  the  east,  and  comes  chiefly  between  June  and 
November.  The  land  is  divided  into  plats  by  low 
embankments  and  the  soil  reduced  to  a thin  mud 
by  plowing  with  bullocks  or  buffaloes.  In  this 
mud  the  rice  is  sown  or  transplanted  by  hand  from  seed 
beds.  The  crop  is  harvested  in  autumn,  usually  before  the 
coming  of  the  dry  season. 

The  rice-producing  regions  of  India  proper  have  a dense 
population  and  little  rice  remains  for  export.  Such  is  not 
the  case  in  Burma,  where  a large  amount  of  the  grain  is 
produced  on  the  coastal  lowlands.  The  less  densely  popu- 
lated portions  of  Malaysia  produce  a relatively  large  surplus. 
India,  including  Burma,  exports  but  little  more  than  10  per 
cent  of  its  rice  crop,  while  Siam  exports  over  50  per  cent. 

Japan  (fig.  59)  differs  little  from  India  in  general  methods 
of  rice  production.  The  coastal  lowlands  and  the  river  val- 
leys are  the  most  important  rice  lands.  Hill  rice  occupies 


less  than  2 per  cent  of  the  area  under  this  cereal,  ordinary 
swamp  rice  90  per  cent,  and  a glutinous  rice  the  remaining 
8 per  cent.  The  importance  of  rice  to  the  people  is  very 
great,  the  per  capita  production  being  over  170  pounds. 
Limited  land  area  and  dense  population  give  an  average 
value  of  $500  and  sometimes  more  than  $1,000  per  acre  to 
the  best  rice  land.  Abundance  of  labor  and  the  high  price 
of  land  cause  an  intensive  form  of  cultivation  and  a prod- 
uct of  high  quality. 

China. — Accurate  statistics  of  rice  production  in  China  are 
wanting.  The  crop  is  grown  on  the  coastal  lowlands  and  ter- 
raced hill  slopes  of  the  country,  except  in  the  north  and  in 


the  western  highlands,  where  it  is  replaced  by  wheat,  barley, 
and  other  grains.  The  total  rice  acreage  of  China  is 
undoubtedly  very  large,  probably  larger  than  in  India. 

Other  important  oriental  rice  lands  are  found  in  Java  and 
the  Philippine  Islands.  Methods  of  production  and  the  con- 
ditions which  surround  the  industry  are,  however,  much  the 
same  as  those  found  in  India  and  Japan. 

United  States  (figs.  54  and  55). — The  rice  production  of 
the  United  States  is  insignificant  compared  with  that  of 
oriental  countries,  but  owing  to  the  small  consumption  per 
capita  (9.6  pounds),  the  production  is  about  75  per  cent  of 
the  consumption.  The  development  of  the  rice  industry  in 
the  United  States  has  occurred  principally  in  five  regions: 

(1)  In  the  Carolinas  and  Georgia  rice  is  grown  on  the 


tidal  deltas,  protected  from  the  sea  and  rivers  by  levees, 
flooded  at  high  tide  by  fresh  water  from  the  rivers,  drained 
when  desired  at  low  tide.  This  is  the  old  rice-growing 
region  of  America,  rice  having  been  introduced  here  in  1694. 
The  Civil  War,  however,  almost  ruined  the  Carolina  rice 
industry. 

(2)  In  the  alluvial  river  bottom  lands  of  Louisiana  rice  is 
grown  mostly  on  old  sugar  plantations.  The  irrigation  is 
from  the  river  with  drainage  through  large  parallel  ditches 
back  to  the  bayous. 

(3)  The  prairies  of  southwestern  Louisiana  and  eastern 
Texas  now  grow  most  of  the  rice  in  the  United  States. 

The  water  is  largely  pumped  from  wells  and  the 
bayous.  The  rice  is  grown  in  level  fields  of  20  to 
100  acres  in  extent  and  is  planted  and  harvested 
by  machinery.  The  use  of  modem  machinery  in 
rice  culture,  introduced  by  a few  northwestern 
wheat  farmers  who  settled  in  the  region  about  30 
years  ago,  is  known  in  no  other  country  in  the 
world  and  permits  the  profitable  production  of 
rice  without  the  cheap  labor  of  the  Orient.  The 
average  number  of  acres  of  rice  per  laborer  and 
the  labor  cost  of  production  per  acre  has  been 
estimated  by  Dr.  S.  A.  Knapp  as  follows: 


Labor  cost 
per  acre. 


$10  to  $36 
4 to  6 
4 to  7 
4 to  S 
8 to  12 

12  to  is 
1 2 to  14 
2 to  3 


This  rice  belt  is  capable  of  development  from  the  Colo- 
rado River  in  Texas,  500  miles  northeastward  to  the  Missis- 
sippi Delta  in  Louisiana.  It  extendi  about  60  miles  inland 
and  possesses  an  average  elevation  of  6 to  40  feet.  The 
surface  is  practically  level,  the  soil  a sandy  loam  to  a clay, 
underlain  by  tenacious  clay  at  an  average  of  15  to  18  inches, 
while  water-bearing  gravel  is  found  at  60  to  250  feet  to  sup- 
plement the  irrigation  from  the  rivers.  This  is  the  great 
future  rice  region  of  the  United  States. 

(4)  A similar,  though  much  smaller,  development  has  taken 
place  on  the  prairies  in  eastern  Arkansas. 

(5)  Recently  the  Sacramento  delta  lands  in  California 
have  been  utilized  for  rice  production,  and  the  industry  in 
that  State  is  rapidly  expanding  (fig.  54). 


EACH  DOT  REPRESENTS 
500  ACRES 


Figure  55. — Rice  acreage  in  the  southeastern  United  States,  1909.  Over  three-fourths  of 
the  rice  is  grown  on  the  coastal  prairies  of  Louisiana  and  Texas,  and  practically  all  the  remain- 
der in  Arkansas,  California,  and  South  Carolina. 
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40  to  60 
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Figure  56. — World  rice  production, 
and  eastern  Asia  and  adjoining  islands. 

some  regions  the  level  land  is  artificially  produced  by  terracing.  For  such  arfctdture^hrd^1"1^  aeltas>  such  as  th 
and  the  American  continents  is  so  small  that  it  barely  shows  on  the  map  ° th  d populations  and  cheap  labor 

Figure  57— This  insert  map  shows  ' P' 


Rice  is  produced  in  many  countries  but  it  is  primarily  the  crop  of  the  Orient- 
fn  general,  rice  is  grown  on  level,  wet  lands,  particularly  ' P °nent 
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river  deltas  siirh’ <?Jf£er  Ce]lt  ^le  world’s  production  being  grown  in  southern 
ilations  and' cheap  laboiof  i°h  «“*“***.  Ganges,  Nile,  Po,  and  Mississippi,  .1" 
the  land  in  Fo-vnf-  „r,H  . * 1 of  the  Orient  is  necessary.  The  rice  production  of  Ainca 

the  land  m Egypt  under  nee  in  1913.  The  crop  is  largely  confined  to  the  outer  m,  • , 

ter  margin  of  cultivable  land  on  the  delta. 
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Figure  58. — Rice  acreage  in  India  and  Ceylon.  The  many  varieties  of  rice  may  be  classified  as  upland  or  “hill”  rice  and  irrigated  or  “swamp”  rice.  The  latter  is  much  more 
important,  the  chief  centers  of  production  being  located  in  the  lower  Ganges  valley  and  delta,  the  irrigated  borders  of  the  Indus,  the  coastal  margin  of  the  Deccan,  and  the  valley  and 
delta  of  the  Irrawaddy.  The  upland  rice  is  grown  in  small  quantity  in  the  interior  of  the  Deccan  and  in  northwestern  India.  Compare  the  geographic  distribution  of  rice  with  that  of 
wheat  (fig.  25),  barley  (fig.  49),  and  the  grain  sorghums  (fig.  51). 

Figure  59. — Rice  acreage  in  Japan  in  1912.  The  importance  of  rice  to  the  Japanese  is  shown  by  the  fact  that  it  normally  occupies  nearly  one-half  of  the  total  cultivated  land 
°f  the  Empire,  while  the  value  of  the  crop  is  about  twice  that  of  all  other  crops. 
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COTTON  has  had  a recognized  value  for  many  centuries, 
but  the  cost  of  separating  the  lint  from  the  seeds  per- 
mitted only  a restricted  use.  With  the  invention  of 
the  saw  gin  in  1793  this  fiber  rapidly  replaced  linen  and  wool 
for  many  common  purposes.  The  demand  has  become  so 
great  that  the  world  is  being  searched  for  places  suited  to  its 
cultivation. 

Cotton  is  of  tropical  origin,  but  is  now  grown  in  many 
places  between  40°  N.  and  30°  S.  The  world’s  commercial 
crop,  however,  is  almost  all  produced  in  the  Northern  Hemi- 
sphere (fig.  62).  Sixty  per  cent  of  it  comes  from  that  section 
of  southeastern  United  States  between  30°  and  370  N.  The 
cotton  plant,  in  most  of  its  forms  a perennial  shrub,  is  forced 
to  change  its  habit  of  growth  in  these  northern  regions.  As 
commonly  cultivated  it  is  an  annual  which  finds  in  the  sum- 
mer season  the  necessary  high  temperatures.  Since  the  plant 
grows  rather  slowly,  it  requires  at  least  six  months  free  from 
frost.  Moreover,  the  summer  temperatures  should  be  warm 
both  day  and  night.  Although  cotton  requires  considerable 
rainfall  during  the  growing  period,  continuous  rainfall  and 
cloudiness  are  detrimental.  The  ideal  rainfall  is  of  the 
summer  thundershower  type  with  periods  of  bright,  warm 
weather  between  rains.  As  the  cotton  matures  and  the  bolls 
open,  frequent  rains  are  especially  undesirable,  as  the  exposed 
fiber  is  thereby  discolored  and  damaged.  Cotton  is  grown 
on  an  extraordinary  variety  of  soils,  but  the  rich  alluvial 
delta  lands  of  the  Mississippi,  the  Colorado,  and  the  Nile 
produce  the  highest  yields. 

Although  cotton  is  successfully  planted  and  cultivated  by 
machinery,  the  picking  of  the  fiber  remains  a hand  process, 
making  a plentiful  supply  of  cheap  labor  during  the  picking 
season  one  of  the  economic  requirements  of  a cotton-pro- 
ducing region. 

United  States  (fig.  65). — Cotton  ranks  second  in  value 
among  the  crops  of  the  United  States  and  occupies  fifth  place 
in  acreage.  It  is  the  most  important  commercial  crop  of  this 
country  and  within  the  cotton  belt  has  a value  exceeding 
that  of  all  other  crops  combined.  About  three-fifths  of  the 
world’s  cotton  is  produced  in  the  United  States.  The  pro- 
duction of  cotton  has  increased  at  a somewhat  greater  rate 
than  the  population  since  1840. 

Four  principal  commercial  types  of  cotton  are  grown  in 
the  United  States — short-staple  upland  cotton  (under  iVs 
inches  in  length),  which  is  by  far  the  most  important;  long- 
staple  upland  (1V8-1V2  inches),  which  is  largely  confined  to 
the  Yazoo  Delta  in  Mississippi,  a few  counties  in  South 
Carolina,  and  the  Imperial  Valley  of  southern  California; 
Egyptian  cotton  (staple  iV\— i3A  inches),  recently  established 
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Cotton  in  the  United  States,  1839-1909- 


Year. 


1839 

1849 

1859 

1869 

1879 

1889 

1899 

1909 


Production. 

Total  500- lb. 
bales. 

Per 

capita 

(bales). 

1,580,959 
i,975,274 
4, 3°9, 642 
2,409, 597 
5,755,359 
7,472,5ii 
9,534,707 
10, 649, 268 

0.09 

.09 

■ 14 

. 06 
. 11 
. 12 
. 12 
. 11 

Acreage. 


Not  reported. 

do 

do 

do 

14,480,019 

20,175,270 

24,275,101 

32,043,838 


Value. 


Total. 


Not  reported. 

do 

.do 

do 

do 

do 

$323,758,171 

703,619,303 


Per  cent  of 
all  crops. 


Not  reported. 
Do. 

Do. 

Do. 

Do. 

Do. 

10. 8 

12.8 


Figure  60. — The  cotton  crops  of  Egypt  and  India,  as  well  as  the 
United  States,  have  nearly  doubled  during  the  past  quarter  century. 


in  the  Salt  River  Valley  of  Arizona;  and  Sea-Island  cotton 
which  has  a very  long  staple  (1V2-2  inches),  and  is  grown 
along  the  South  Carolina  coast  and  inland  in  southern 
Georgia  and  northern  Florida. 

The  northern  limit  of  cotton  growing  in  the  United  States 
follows  closely  the  mean  summer  temperature  line  of  77 0 and 
very  little  cotton  is  grown  where  the  frostless  season  is  less 
than  200  days.  The  western  limit  of  cotton  is  approximately 
the  line  of  mean  annual  precipitation  of  23  inches.  Within 
these  outer  boundaries  the  more  favorable  climatic  conditions 
are  a frostless  season  extending  from  April  1 to  November  1 


with  warm  and  moderately  moist  weather  from  April  to 
August.  The  autumn  weather,  on  the  other  hand,  should 
be  dry  and  rather  cool,  as  this  results  in  a better  quality  of 
cotton  and  facilitates  picking.  Very  little  cotton  is  grown 
along  the  Gulf  coast  and  practically  none  in  southern 
Florida,  owing  partly  to  the  swampy  or  very  sandy  soils 
and  partly  to  the  greater  autumn  rainfall. 

The  best  cotton  soils  are  fertile  silt  or  clay  loams,  though 
in  a wet  season  sandy  loams  are  safer,  as  the  cotton  on  such 
soil  is  less  likely  to  run  to  wood  with  a small  production  of 
lint.  The  centers  of  production  stand  out  clearly  on  the 
map,  the  Piedmont  and  upper  Coastal  Plain  of  South  Caro- 
lina and  Georgia,  where  large  amounts  of  artificial  fertilizers 
are  used  (fig.  66),  the  Black  Prairie  of  central  Alabama,  which 
curves  around  into  northeastern  Mississippi,  the  rich  Yazoo 
bottoms  along  the  Mississippi,  and,  most  prominent  of  all, 
the  fertile  Black  Prairie  region  of  Texas. 

Since  most  of  the  staple  crops  have  a wider  geographic 
range  than  cotton,  it  is  more  profitable  to  produce  cotton  in 
those  sections  of  the  United  States  where  it  can  be  grown, 
than  to  produce  other  crops;  and  since  cotton  requires  labor 
throughout  almost  the  entire  year,  w'here  cotton  is  grown  the 
other  crops  become  of  minor  importance.  However,  since 
the  picking  of  cotton  requires  a large  amount  of  hand  labor, 
and  the  acreage  is  therefore  limited  to  that  which  can  be 
picked  by  the  farmer’s  family,  a small  acreage  of  other  crops 
is  cultivated  without  interfering  seriously  with  the  cultiva- 
tion of  the  more  important  cotton  crop.  Throughout  most 
of  the  cotton  belt  50  to  80  per  cent  of  the  cropped  land  is  in 
cotton,  and  most  of  the  remainder  in  com,  which  is  indis- 
pensable as  the  source  of  food  supply. 

Land  devoted  to  cotton  continuously,  or  in  alternation  with 
corn,  declines  in  fertility,  principally  because  of  the  erosion 
of  the  frequently  cultivated  soil,  and  depletion  of  the  organic 
matter  and  humus.  Despite  this,  however,  and  also  the  fact 
that  rotation  with  other  crops,  especially  cowpeas,  has 
proved  of  great  value,  the  continuous  cultivation  of  cotton 
year  after  year  is  still  the  common  practice.  In  order  to 
secure  a profitable  yield  commercial  fertilizers  are  largely 
used,  more  especially  in  the  eastern  sections  of  the  cotton 
belt  which  have  been  under  cultivation  for  a longer  time. 

A serious  menace  to  the  cotton-growing  industry  in  the 
United  States  appeared  in  1892,  when  the  Mexican  cotton 
boll  weevil  invaded  Texas.  This  insect  has  extended  its 
devastations  northward  and  eastward,  leaving  a diminished 
cotton  production,  lowered  land  values,  and  economic  depres- 
sion in  its  wake,  until  it  has  now  reached  the  South  Atlantic 
States  (fig.  65).  The  more  extensive  planting  of  other  crops, 
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greater  diversification  in  agricultural  enterprises,  especially 
the  production  of  more  live  stock,  and  closer  attention  to 
methods  of  cotton  culture  have  proven  the  most  effective 
remedies,  so  that  by  some  this  plague  is  even  esteemed  a 
blessing  in  disguise. 

India  (fig.  67)  has  long  occupied  second  place  in  the  com- 
mercial production  of  cotton,  the  crops  of  1907  to  1910 
averaging  nearly  18  per  cent  of  the  total  for  the  world. 
The  crop  is  distributed  over  a large  part  of  the  country  and 
is  grown  under  widely  differing  conditions  of  soil  and  climate. 

The  cotton  soils  of  India  may  be  divided  into  three  general 
regions:  (1)  The  recent  alluvium  of  the  plains  of  the  Indus 
and  the  Ganges;  (2)  a central  western  zone  extending  from 
Rajputana  to  the  Deccan  and  characterized  in  part  by  dark, 
limy,  clay  soils  called  “ regur,”  the  famous  cotton  soils  of  the. 
country;  (3;  a southern  region  of  crystalline  rock  with  red 
and  yellow  residual  soils  high  in  iron.  The  regur  is  also 
found  in  limited  portions  of  this  region. 

The  highest  grade  of  Indian  cotton  is  grown  in  southern 
Madras  near  Tinnevelly,  Madura,  and  Coimbatore.  In  this 
region  the  maximum  rainfall  comes  between  June  and 
October,  the  annual  amount  being  only  27  to  30  inches. 
The  period  of  extreme  drought  comes  in  March.  Since  there 
is  no  danger  of  frost  in  such  low  latitudes  the  crop  is  planted 
in  October  at  the  end  of  the  wet  season  and  picked  in  March 
or  April  before  the  coming  of  the  monsoon  rains.  Owing  to 
insufficient  rainfall,  irrigation  is  necessary  in  some  years  in 
Madras.  Water  is  obtained  mainly  from  wells.  In  this 
region  there  is  also  some  perennial  cotton. 

The  most  important  cotton-producing  region  of  India  lies 
along  the  rivers  Nerbudda  and  Tapti  and  extends  across  the 
Bombay  Presidency,  Baroda,  and  Berar.  In  the  latter 
province  nearly  one-half  the  cultivated  area  is  in  cotton. 
This  district,  particularly  Berar,  is  the  chief  region  of  regur 
soils.  These  soils  do  not  always  overlie  the  same  geologic 
formation,  but  have  in  common  their  blackness  and  high 
clay  content  which  makes  them  very  sticky  when  wet  and 
subject  to  cracking  when  dry.  The  annual  rainfall  of  the 
coastal  portion  of  this  cotton  belt  is  over  40  inches,  but  in 
Berar  barely  over  30  inches.  The  rainy  season  begins  in 
June  and  ends  with  October.  In  Berar  the  cotton  is  planted 
in  June  and  picked  from  October  to  January  during  the  dry 
weather.  In  Bombay  the  planting  is  in  July  or  August  and 
the  picking  lasts  from  January  to  April.  The  cotton  of  this 
region  is  called  Surat  and  is  of  average  quality. 

The  cotton  of  the  Punjab  and  the  lower  Indus  Valley  is 
grown  under  irrigation.  There  are  large  areas  of  land  suit- 
able to  cotton  production  in  this  region  if  irrigation  were 


possible.  The  cotton  of  the  lower  Indus  Valley,  known  as 
Sind,  is  short  staple  and  brings  a low  price.  The  yields  are 
comparatively  high,  however,  owing  to  irrigation. 

Indian  cotton  is  almost  universally  raised  at  great  expendi- 
ture of  hand  labor  on  small  private  landholdings.  Improved 
machinery  is  used  in  ginning  and  baling. 

Egypt  (fig.  58)  ranks  third  in  commercial  cotton  produc- 
tion. The  average  crop  during  1911-1913  was  6 percent 
of  the  world  crop.  As  in  northern  India,  cotton  raising  is 
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Figure  61. — The  summer  temperatures  in  the  various  cotton  pro- 
ducing regions  are  similar,  having  a mean  July  temperature  between 
8o°  and  90°;  and  the  distribution  of  precipitation,  though  varying 
greatly  in  amount  at  other  seasons  of  the  year,  is  similar  in  showing  an 
October  rainfall  of  3 inches  or  less.  Heavy  rains  in  the  fall  interfere 
with  picking  and  also  reduce  the  quality  of  the  crop. 

possible  only  with  irrigation,  the  rainfall  being  but  8 inches 
at  Alexandria,  about  1 inch  at  Cairo,  and  practically  nothing 
in  upper  Egypt.  The  cultivable  land  is  limited  to  the  delta 
and  a strip,  in  some  places  no  more  than  a mile  wide,  to 
which  the  waters  of  the  Nile  can  be  carried  (fig.  28). 
Although  cotton  is  grown  in  the  southern  half  of  the  valley, 
more  than  three-fourths  of  the  crop  comes  from  the  delta. 

In  upper  Egypt  cotton  planting  begins  in  February. 
Picking  extends  from  late  in  August  to  October.  In  the 
delta  the  planting  comes  in  March  or  April  and  picking  con- 
tinues as  late  as  December.  Although  frosts  are  rare,  cold 


dews  and  foggy  weather  in  March  sometimes  retard  germina- 
tion and  occasionally  damage  is  caused  by  violent  rains  and 
excessive  heat  and  sunlight.  Irrigation  practice  differs 
slightly  in  upper  and  lower  Egypt.  In  general  the  land 
is  watered  before  plowing,  again  when  the  seed  is  sown,  a 
third  time  after  about  20  days,  then  a rest  of  about  40  days, 
followed  by  irrigation  about  every  15  days  until  the  flood. 
During  the  flood  the  water  is  held  from  the  fields  by  dikes 
and  permitted  to  enter  only  at  stated  intervals.  On  the 
delta  irrigation  serves  also  to  wash  from  the  soil  alkali  and 
salt  water  which  would  otherwise  permeate  much  of  the 
arable  land.  The  cultivation  of  Egyptian  cotton  is  very 
intensive,  90  per  cent  of  the  landowners  having  5 acres  or 
less,  and  more  than  50  per  cent  less  than  1 acre. 

Other  countries  which  figure  in  the  world’s  cotton  pro- 
duction are  China  (probable  production  about  16  per  cent), 
the  Russian  Empire  (4  per  cent),  and  Brazil  (nearly  2 per 
cent).  All  other  countries  combined,  including  the  much- 
discussed  sections  of  Asia  Minor  and  tropical  Africa,  do  not 
produce  5 per  cent  of  the  world’s  crop. 

China’s  cotton  crop  is  estimated  at  about  4,000,000  bales, 
of  which  1,800,000  bales  constitutes  the  commercial  crop. 
This  is  a somewhat  larger  production  than  that  of  India. 
The  cotton  is  grown  in  the  valleys  of  both  the  Yangtse  and 
Hoangho  Rivers  and  is  especially  important  along  the  Grand 
Canal  connecting  these  rivers.  Considerable  cotton  is  grown 
in  Yunnan  in  southwestern  China  and  a small  amount  in 
Manchuria  in  northeastern  China.  A little  cotton  is  also 
grown  in  Chosen  (Korea)  and  in  Japan. 

Russian  cotton  is  grown  mainly  in  Turkestan,  chiefly  in 
the  provinces  of  Ferghana  and  Syr  Darya.  Some  cotton  is 
grown  also  in  Transcaucasia.  In  Turkestan  the  climate  is  of 
the  semiarid  continental  type.  The  annual  rainfall  ranges 
from  5 to  15  inches.  The  soil  is  loess  and  alluvium.  Cul- 
tivation is  limited  to  the  river  valleys  which  can  be  irrigated, 
about  1.8  per  cent  of  the  total  area.  Less  than  10  per  cent 
of  this  small  area  is  in  cotton.  Most  of  the  cotton  goes  to 
European  Russia. 

Brazil  was  formerly  a large  cotton  producer,  but  as  the 
coastal  region  is  rather  wet  and  the  adjacent  interior  is 
subject  to  drought  the  crop  has  declined  in  importance. 
Most  of  the  present  crop  is  grown  by  small  landholders. 

Peru,  though  a small  producer,  is  important  because  of  a 
special  grade  of  cotton,  which  constitutes  about  30  per  cent  of 
the  crop,  all  of  which  is  grown  under  irrigation  in  the  alluvial 
bottoms  of  the  coastal  valleys.  This  cotton  is  crinkly,  and 
brownish  in  color,  and  can  be  mixed  successfully  with  wool 
in  the  production  of  expensive  fabrics. 
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m u IGURE^  62:  i ^ orlc*  s c°ttojn  production.  The  United  States  produces  about  three-fifths  of  the  world’s  cotton  India  onr!  v 7u  • ! f 

much  commerdal  importance.  China  and  Russian  Turkestan  produce  considerable  cotton,  but  exnort  almost  nnnP  ’ a rf+i  t'P'P!'  ^einS  the  only  other  countries  with  cotton  crops  of 
Asiatic  Turkey.  Extensive  production  of  cotton  is  restricted  to  regions  having  an  average  frostless  season  of  onn  ^ 1 6 cotton  ls  grown  in  eastern  Brazil,  in  Peru,  in  Mexico  and  in 

he  37th  paral  el  of  latitude.  Russian  Turkestan,  and  southern  Manchuria,  however,  ^ 95  per  cent  of  the  world’s  crop  is  grown  south  of 

AfHClUfvfd  m thC  ?rC  ^ graph  un^er  remainder”,  while  the  distribution,  though  based  upon  the  best  available  inform^  Y°Fk'  The  production  for  China  is  merely  estimated  and 
Afnca  there  are  extensive  areas  climatically  adapted  to  cotton  production  but  undeveloped  owing  to  labor  and  transpomrio^Tffi18  i°-lly  a r°Ugh  approximation.  In  South  America  and 
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Figure  63. — Cotton  acreage  in.  the  United  States.  The  -ithe^it  3 

grown  where  the  average  frostless  season  is  less  than  200  days  The  w pla.  witfa  the^elt  of  Sand  Hills  between,  the  Black  Prairie  of  Alabama  and  Mississippi,  the  Tazoo- 

Miss^sipp?  Defta^  tl^Red’Riwr^alley^  in  Arkansas,  and,  ^^VgThwfwere  only^^S  iMCMFom^and  19  in  Arizona;  but  by  1914  the  production  increased  to  48,800  bales  in  the 
!SS pSn  and  Fieri,  areas,  b„,  in  ,h.  western  portion  of  the  cotton  be,,  very  btt.e  fert.bser nsed. 
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Figure  67.  Cotton  in  India.  Cotton  is  grown  in  nearly  all  parts  of  India  excent  on  thp  nnimVot  j j , . . 

hasTne  fihVof  the  rainfa11  is  very  heavy*  The  regioa  of  heaviest  production  "is  Belar f ^ the  Punjab>  the  lowlands  of  the  Ganges  in 

H Figure  68  CottnnT  °f  °ther  important  centers  are  in  southern  Madras,  in  southeastern  Bombay and ' \™hlch>to^ther  with  a small  area  in  the  Central  Provinces, 
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FLAX  is  grown  both  for  fiber  and  for  seed.  Although 
considerable  flaxseed  is  secured  as  a by-product  from 
plants  grown  for  fiber,  little  or  no  fiber  comes  from  the 
most  important  regions  of  seed  production,  since  seed  flax 
does  not  produce  a fiber  suitable  for  fine  spinning  purposes. 
The  conditions  of  climate  and  methods  of  culture  typical 
of  the  two  phases  of  the  industry  are  essentially  different. 

Flax  for  fiber . — Nearly  all  of  the  world’s  flax  fiber  comes 
from  Europe,  about  four-fifths  of  it  from  Russia  (see  bottom 
graph,  fig.  70).  The  most  important  fiber-producing  centers 
(fig.  72)  are  northwestern  Russia,  the  Netherlands,  Belgium, 
northern  France,  and  the  north  of  Ireland. 

The  soils  of  the  flax  regions  are  not  uniform.  In  general, 
the  crop  is  grown  on  soils  retentive  of  moisture  and  yet  well 
drained.  High  lime  or  humus  content  is  not  required,  but 
tough  or  sticky  soils,  or  such  as  are  so  porous  or  stony  as  to 
dry  out  quickly,  are  avoided.  In  Russia  the  flax  region  lies 
in  the  zone  intermediate  between  the  open  cereal  regions  to 
the  south  and  the  northern  forests.  The  land  is  level,  rather 
swampy,  light,  and  frequently  impoverished  by  continuous 
cropping  without  fertilization.  In  western  Europe  the  crop 
is  found  alike  on  light  sand,  clay,  and  rich  polder  land. 

The  climatic  conditions  of  the  flax-fiber  regions  are  some- 
what more  uniform.  They  are  in  general  regions  of  high 
humidity,  moderate  rainfall,  and  rather  cool  and  uniform 
summer  temperatures.  The  crop  normally  is  sown  early  in 
April,  and  late  frosts  sometimes  do  considerable  damage  to 
the  young  plants.  The  period  of  rapid  growth  is  in  June  and 
July  and  bright,  warm  days  with  mild  nights  are  then  desir- 
able. Showers  are  favorable  at  this  time,  but  heavy  rains 
are  likely  to  cause  lodging.  It  is  believed  that  the  continual 
waving  of  the  maturing  plants  in  light  winds  strengthens 
the  fiber  during  September  and  October.  If  dew-retting  is 
practiced,  as  is  the  case  in  many  localities,  the  most  favor- 
able climatic  conditions  are  heavy  dews  and  light  rains  with 
light  frosts  in  the  late  fall.  Such  conditions  are  character- 
istic of  the  coast  of  Europe  from  Brittany  to  the  Netherlands 
and  to  a less  extent  of  the  Russian  flax  region. 

The  large  amount  of  hand  labor  employed  heretofore  in 
flax-fiber  production  has  prevented  the  development  of  the 
industry  in  many  sections  of  northeastern  United  States 
and  the  Pacific  Northwest  that  are  admirably  suited  to  its 
production  from  the  standpoint  of  soil  and  climate.  The 
common  practice  in  Europe  is  to  pull  the  crop  by  hand,  and 
then  to  thrash  it,  commonly  by  hand,  in  order  to  save  the 
entire  length  of  fiber  from  the  root  to  the  branches.  These 
are  processes  for  which  satisfactory  mechanical  devices  are 
just  coming  into  use  in  America. 


About  one-third  of  the  world’s  supply  of  linen  is  spun  in 
Ireland,  to  which  center  much  Russian  and  Belgian  flax  is 
exported. 

Flax  for  seed. — Flaxseed  produces  linseed  oil,  much  used 
in  the  manufacture  of  paints,  linoleums,  and  other  important 
products,  and,  as  a by-product,  oil  cake,  used  as  a stock  feed. 
Although  much  flaxseed  is  produced  in  the  fiber-raising 
sections  of  Europe,  the  bulk  of  the  world’s  crop  is  raised  in 
regions  of  very  different  characteristics.  Because  of  adapt- 
ability to  varied  climatic  conditions,  the  seed  crop  has  a 
much  wider  range  than  the  fiber  crop.  Aside  from  Russia, 
the  most  important  seed-producing  regions  (see  fig.  70)  are 
central  North  America,  Argentina,  and  India,  which  have 
certain  climatic  characteristics  in  common,  particularly  high 
summer  temperatures,  and  occasional  droughts.  Given  a 
subsoil  retentive  of  moisture,  flax  for  seed  thrives  exception- 
ally well  under  extreme  conditions  of  heat  and  drought. 
Because  of  liability  to  disease  when  grown  continuously  on 
the  same  land,  flax  is  grown  almost  universally  on  new 
lands.  In  the  United  States,  Canada,  and  Argentina  newly 
turned  prairie  sod  is  very  commonly  sown  to  flax  before  a 
crop  of  wheat  is  put  on  the  land.  In  the  Russian  fiber-crop 
region  newly  cleared  scrub  lands  are  often  employed  and  in 
the  Netherlands  the  newly  reclaimed  polder  lands. 

The  cropping  procedure  in  the  seed-flax  regions  of  Canada 
and  the  United  States  is  similar.  The  crop  is  sown  in  the 
spring  after  all  small  grains  are  seeded.  It  is  sown,  cut, 
and  thrashed  by  processes  differing  but  slightly  from  the 
similar  processes  for  wheat.  The  area  of  production  in  North 
America  centers  in  the  spring-wheat  region  (see  fig.  71)  in 
the  States  of  Minnesota,  North  Dakota,  South  Dakota,  and 
Montana,  and  in  the  Canadian  provinces  of  Manitoba  and 
Saskatchewan.  In  Argentina  (fig.  74)  the  flax  is  grown 
almost  entirely  in  the  provinces  of  Buenos  Aires,  Entre 
Rios,  Santa  Fe,  and  Cordoba,  on  the  lowlands  bordering  the 
Parana,  between  the  wheat  region  to  the  west  and  the  great 
sheep-raising  estates  of  the  east.  In  this  region  efficient  rail- 
way transportation  is  an  added  advantage. 

In  India  (fig.  73),  owing  to  the  low  latitudes,  monsoon 
rains,  and  abundant  labor,  the  practice  in  flaxseed  production 
is  very  different.  Historically,  flax  is  one  of  a group  of  oil 
seeds,  including  rape,  mustard,  and  sesame,  grown  for  cook- 
ing and  lighting  oils.  Linseed  oil  has,  however,  risen  to  a 
very  important  place  in  the  list  of  Indian  exports.  The 
Indian  flax  crop  is  rather  widely  distributed,  though  the 
most  important  areas  are  found  in  the  Central  Provinces,  in 
the  United  Provinces,  and  in  Bengal.  Much  of  the  crop  is 
grown  in  admixture  with  these  other  oil  crops.  It  is  sown 


in  October  or  November,  grows  during  the  dry  season,  and 
is  harvested  in  March  or  April  before  the  beginning  of  the 
monsoon  rains.  The  soils  of  the  main  flax  area  of  the  Central 
Provinces  are  derived  from  ancient  crystalline  rocks,  while 
those  of  the  northern  region  are  alluvial.  The  cheap  labor  of 
India  does  not  encourage  the  use  of  the  mechanical  processes 
noted  in  connection  with  the  flax  regions  of  the  New  World. 

In  dry  southern  Russia  there  is  a considerable  flax  area 
devoted  to  seed  production  alone.  The  crop,  which  is  de- 
clining in  importance,  is  raised  in  part  for  oil  and  in  part  to 
supply  the  demand  for  seed  from  the  fiber  growers  of  north- 
ern Russia,  who  believe  they  themselves  can  not  raise  suit- 
able seed.  New  lands  in  the  Caucasus  are  generally  used  for 
this  crop. 


HEMP  is  an  ancient  fiber  plant.  The  plant  yields  a 
coarse  fiber  which  is  used  mainly  in  wrapping 
twine,  fishing  lines,  and  carpet  warp.  It  was  for- 
merly grown  to  a considerable  extent  in  the  United  States, 
especially  in  the  blue-grass  region  of  Kentucky,  but  declined 
in  importance  from  about  i860  until  1913,  owing  to  the 
increasing  cost  of  labor  and  the  competition  of  other  coarse 
fibers,  until  the  production  was  only  about  one-half  the  con- 
sumption. Between  1913  and  1917,  however,  the  acreage 
has  increased  tenfold,  and  the  combined  acreage  of  Ohio, 
Indiana,  Wisconsin,  North  Dakota,  and  California  now 
exceeds  that  of  Kentucky. 

The  geographic  conditions  favorable  to  hemp-fiber  pro- 
duction are  similar  to  those  for  flax.  The  chief  requirements 
are  a moist,  temperate  climate  with  about  four  months  free 
from  frost  and  either  limestone  or  silty  soils  which  are 
neither  very  sticky  nor  very  porous. 

Most  of  the  world’s  hemp  is  produced  in  eastern  Europe 
(fig.  69).  The  finest  fiber,  however,  comes  from  Italy,  where 
two  restricted  regions  are  most  important.  Ideal  conditions 
for  hemp  culture  are  found  in  the  section  of  Campania  which 
extends  northward  to  the  Voltumo  River  and  westward  to 
the  coastal  swamps  and  sand  dunes.  From  these  limits  as 
far  south  as  Mount  Vesuvius  nearly  half  the  cultivated  land 
is  devoted  to  hemp.  The  soil  is  volcanic,  gray-black,  of  a 
light,  granular  texture,  is  easily  worked,  and  retentive  of 
moisture.  The  north  Italian  hemp  fields  lie  on  the  half- 
marshy  plain  between  the  Po  and  the  Etruscan  Appenines. 
The  soil  is  clay  and  so  sticky  that  the  formation  of  a crust 
after  rain  is  sometimes  harmful  to  the  young  plants,  but  is 
deep,  penetrable  by  water,  and  very  rich. 
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Figure  69—  Hemp  acreage  in  Europe.  This  crop,  formerly  much  grown  for  its  fiber  and  in  places  for  seed,  has  declined  in  relative  importance  because  of  the  cheapness  of  certain 
tropical  fibers,  particularly  sisal  and  abaca.  Hemp  is  raised  chiefly  in  Russia  and  Italy.  In  Russia  over  a million  and  a half  acres  were  in  hemp  in  1912  Austria-Hungary,  Roumania, 
Bulgaria,  and  France  each  had  a small  acreage  in  hemp.  The  production  per  capita  was  about  as  great  in  Italy  as  in  Russia.  Hemp  is  cultivated  extensively  in  Manchuria  and  China  for 
the  seed,  which  yields  an  oil  superior  to  linseed  oil,  but  the  hemp  grown  for  seed  does  not  yield  good  fiber.  . 
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centers  and  Italy  and  Japan,  produce  over  half  of  the  flaxseed 
experience  preventing  the  production  of  high-grade  nber 
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Figure  72. — Flax  acreage  in  Europe.  Europe  produces  practically  all  of  the  world’s  flax  fiber.  The  Russian  governments  of  Livonia,  Vitebsk,  and  Smolensk  constitute  the  center 
of  the  greatest  producing  area.  The  north  of  Ireland,  Belgium,  and  the  Netherlands  are  famed  for  the  quality  of  their  flax.  The  size  of  these  regions  makes  their  crops  relatively 


inconspicuous  on  this  map.  The  ratio  of  flax  acreage  to  the  acreage  of  all  crops  is,  however,  as  high  in  these  countries  as  in  Russia, 
occasioned  the  establishment  of  large  linen  manufactures  to  which  much  Russian  fiber  is  brought. 


The  flax  fields  of  Ireland  and  Belgium  have 
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Figure  73. — Flax  acreage  in  India.  The  crop  is  here  grown  entirely  for  its  seed.  The  considerable  importance  of  linseed  and  linseed  oil  in  Indian  exports  indicates  the  value 
of  flax  as  a cash  crop.  The  two  large  centers  of  production  are  in  the  central  provinces,  adjoining  the  cotton  district  on  the  east,  and  along  the  northern  side  of  the  Ganges  Valle)’ 
in  Oudh  and  Bihar. 

Figure  74. — Flax  acreage  in  Argentina  and  Uruguay.  It  will  be  noted  that  the  flax  area,  which  is  densest  in  northern  Buenos  Aires  and  Santa  Fe  is  in  part  coincident  with 
that  of  wheat  (fig.  24)  and  that  of  corn  (fig.  39).  Flax  is  here  grown  only  for  seed,  in  which  product  Argentina  ranks  first  among  the  countries  of  the  world  * F 
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TOBACCO  was  generally  used  at  the  time  of  the  dis- 
covery of  America  by  the  natives  of  South,  Central, 
and  North  America,  and  its  culture  became  a com- 
mercial enterprise  at  Jamestown  as  early  as  1612.  From  the 
outset  tobacco  became  a leading  article  of  export  in  the  Colo- 
nies and  has  continued  up  to  the  present  to  exert  a favorable 
influence  on  our  balance  of  trade.  The  Indians  were  found 
growing  Nicotiana  rustica  but  the  early  settlers  adopted  for 
commercial  culture  varieties  of  Nicoiiana  tabacum  obtained 
from  South  America  and  the  West  Indies.  From  Virginia 
and  Maryland  the  pioneer  settlers  carried  tobacco  culture 
with  them  into  Ohio,  Kentucky,  and  Tennessee,  and  it  also 
became  established  in  New  England  and  Florida  at  an  early 
date.  The  tobacco  plant  (both  N.  tabacum  and  N.  rustica) 
was  early  introduced  into  Europe  and  the  Orient  and  tobacco 
is  now  grown  in  nearly  all  parts  of  the  globe.  The  pro- 
duction per  capita  of  tobacco  in  the  United  States  is  at 
present  about  the  same  as  in  1 840. 


Tobacco  in  the  United  States,  1839-1909. 


Year. 

Production. 

Acreage. 

Value. 

Total  (lbs.). 

Per 

capita 

(lbs.). 

Total. 

Per  cent  of 
all  crops. 

219, 163,319 
i99, 752,655 
434, 209, 461 
262,735,341 
472,661,157 
488,  256,  646 
868, 1 12,  865 
1,055,  764,806 

12.  8 
8-6 
13-8 
6.8 
9.4 
7-8 
11. 4 
”•5 

Not  reported 

Not  reported- 

Not  reported. 
Do. 

Do. 

Do. 

Do. 

Do. 

1.9 

1.9 

1869 

638, 841 
695,301 
1, 101, 460 
1,294,911 

1889 

$56,987,902 

104,303,856 

The  tobacco  plant  may  be  grown  successfully  on  any  agri- 
cultural soil  and  through  a wide  range  in  latitude,  but  the 
commercial  value  of  the  product  is  more  affected  by  the  soil 
and  climatic  conditions  under  which  it  is  grown  than  that  of 
any  other  important  farm  crop.  There  are  several  distinct 
properties  or  qualities  which  go  to  make  up  the  commer- 
cial value  of  the  tobacco  and  the  requirements  as  to  these 
qualities  vary  with  the  uses  made  of  the  leaf  in  manufacture. 
Hence,  there  are  many  distinctive  types  of  tobacco,  each  of 
which  is  produced  only  in  certain  localities  possessing  those 
soil  and  climatic  conditions  which  will  best  develop  the 
special  qualities  required  for  this  type.  In  this  country  we 
have  three  general  classes  of  tobacco,  namely,  (1)  cigar  leaf, 
(2)  the  manufacturing  types,  and  (3)  the  export  types. 

The  culture  of  cigar  leaf  as  such  became  established  dur- 
mg  the  first  half  of  the  nineteenth  century  in  New  England, 
Pennsylvania,  New  York,  and  Ohio,  and  after  the  Civil 
War  also  became  an  important  industry  in  Florida  and 
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in  Wisconsin.  The  three  types  of  cigar  leaf  are  wrapper, 
binder,  and  filler.  Excellent  wrapper  and  binder  leaf  are 
produced  in  the  Connecticut  Valley,  and  in  Florida,  including 
high-grade  wrapper  leaf  grown  under  artificial  shade.  Wis- 
consin grows  mainly  binder  leaf,  New  York  binder  and  filler 
leaf,  and  Pennsylvania  and  Ohio  chiefly  filler  leaf.  The 
manufacturing  types  are  those  used  for  the  domestic  manu- 
facture of  all  forms  of  tobacco  other  than  cigars,  the  dis- 
tinction being  based  partly  on  the  fact  that  cigars  are 


Figure  75. — The  United  States  produces  over  one-third  of  the 
world’s  tobacco,  the  principal  foreign  countries  of  production  being 
India,  Russia,  and  Austria-Hungary.  Kentucky,  however,  produces 
more  tobacco  than  any  foreign  country  except  India. 

largely  made  by  hand,  often  by  a single  workman,  whereas 
the*  manufacture  of  other  forms  of  tobacco  usually  involves 
the  use  of  extensive  machinery  and  equipment.  The  leading 
manufacturing  types  are  Burley  and  flue-cured.  Burley  is 
grown  in  large  quantities  on  the  fertile  soils  of  the  blue-grass 
region  in  Kentucky  and  adjoining  portions  of  Indiana,  Ohio, 
and  West  Virginia.  It  is  chiefly  used  for  the  manufacture 
of  chewing  and  smoking  tobaccos.  Flue-cured  or  bright 
tobacco  is  grown  in  very  large  quantities  on  the  light  sandy 
loam  soils  of  southern  Virginia  and  the  Carolinas.  This 
type  is  largely  used  in  the  manufacture  of  chewing  plug  and 
granulated  smoking  tobacco  and  is  the  leading  domestic 


cigarette  type.  It  is  also  one  of  the  leading  export  tobaccos. 
In  the  portion  of  Kentucky  and  northern  Tennessee  imme- 
diately west  of  the  Burley  region  dark  air-cured  tobaccos  are 
grown.  These  types  are  used  both  for  domestic  manufac- 
ture and  for  export.  Typical  export  tobaccos  are  the  dark, 
heavy,  fire-cured  types  of  western  Kentucky  and  Tennessee 
and  central  Virginia,  grown  on  rather  heavy  loams,  and 
the  light,  mild  Maryland  leaf,  grown  on  light  sandy  soils. 
Nearly  all  of  the  fire-cured  leaf  is  exported,  except  a small 
proportion  used  for  snuff.  The  greater  portion  of  Maryland 
tobacco,  also,  is  exported. 

Outside  of  the  United  States  the  leading  tobacco-growing 
countries,  in  point  of  total  quantity  produced,  are  India, 
Russia,  Austria-Hungary,  and  the  Dutch  East  Indies.  Of 
these  only  the  last  named  produces  standard  commercial 
tobaccos  of  high  reputation.  Sumatra  is  famed  for  the 
excellence  of  its  cigar  wrapper  leaf,  of  which  the  United 
States  annually  imports  about  6,000,000  pounds.  Java  also 
produces  a fine  wrapper  leaf  and,  in  addition,  larger  quanti- 
ties of  lower-grade  leaf.  Turkish  tobacco  requires  special 
mention  as  the  world’s  finest  cigarette  leaf.  It  bears  the 
same  relation  to  the  cigarette  industry  that  Cuban  tobacco 
bears  to  the  cigar  industry.  In  Macedonia  are  located  the 
tobacco-growing  centers  of  Xanthi,  Cavalla,  Uskub,  and 
Saloniki,  of  which  the  first  two  are  especially  famous.  In 
Asia  Minor  there  are  four  important  producing  districts  for 
Turkish  leaf,  namely,  Smyrna,  Samsun,  Trebizond,  and 
Eatakia.  Samsun  and  Smyrna  tobaccos  are  strong  and 
highly  aromatic,  Trebizond  tobacco  is  light  and  mild,  while 
Eatakia  is  artificially  flavored  with  certain  herbs  in  the  proc- 
ess of  curing.  Our  imports  of  Turkish  leaf  have  increased 
enormously  and  prior  to  the  outbreak  of  the  European  con- 
flict amounted  to  some  20,000,000  pounds  annually,  mainly 
from  Cavalla,  Smyrna,  and  Samsun.  Trebizond  leaf  goes 
largely  to  Egypt  while  Eatakia  goes  chiefly  to  England. 
Austria-Hungary  uses  large  quantities  of  Cavalla,  Samsun, 
Saloniki,  Xanthi,  and  Smyrna. 

Cuba  easily  leads  the  world  in  the  excellence  of  its  cigar 
leaf  for  flavor  and  aroma.  Tobacco  is  grown  in  nearly  all 
parts  of  the  island,  but  the  fine  grades  are  produced  only  in 
certain  well-defined  areas.  Most  important  is  the  famous 
Vuelta  Abajo,  producing  leaf  worth  as  high  as  $20  per 
pound.  This  area  embraces  only  about  25  square  miles, 
lying  south  of  the  mountains  in  western  Pinar  del  Rio  Prov- 
ince. The  region  surrounding  the  true  Vuelta  Abajo  con- 
stitutes the  semi- Vuelta  district  which  produces  the  third 
grade  of  Cuban  leaf.  In  eastern  Pinar  del  Rio  Province 
and  the  western  half  of  Havana  Province  is  the  Partidos 
district,  which  stands  second  to  the  Vuelta  in  the  excellence 
of  its  product.  In  Santa  Clara  Province  the  Remedios  dis- 
trict produces  Cuba’s  fourth  quality  of  leaf.  Oriente  Prov- 
ince produces  a less  esteemed  tobacco  known  as.Yara. 
Porto  Rico  produces  good  cigar  leaf,  though  it  is  less 
aromatic  than  Cuban. 
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Figure  76.— World  tobacco  acreage.  The  quality  of  few  crops  is  more  denendem  ™ _ r,  ‘ — 

ider  range  of  geographic  conditions.  From  55°  N.  lat.  in  Europe  and  45°  in  North America f ® °f  lQl1  and  cUmate  than  i 
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home  consumption  Only  a few  areas,  however,  situated  solavombTy  as  to  yield  a leaf 
commercial  scale.  The  more  important  centers  of  production  ” ' a* 
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Figure  77. — Tobacco  acreage  in  the  United  States.  Over  80  per  cent  of  the  tobacco  acreage  is  in  five  States — Kentucky,  North  Carolina,  Virginia,  Tennessee,  and  Ohio. 
Smaller  centers  of  production  are  located  in  South  Carolina  and  in  northern  Florida,  in  southern  Maryland,  in  southeastern  Pennsylvania,  in  the  Connecticut  Valley,  and  in 
Wisconsin.  Kentucky  produces  the  well-known  Burley,  used  in  the  manufacture  of  chewing  and  smoking  tobacco,  and  also  a dark  fire-cured  export  tobacco;  Virginia  and  the 
Carolinas  flue-cured  or  bright  tobacco,  used  for  chewing  plug,  granulated  smoking  tobacco,  and  cigarettes.  Much  of  the  Virginia  tobacco  is  exported  and  most  of  the  Maryland 
crop.  The  Connecticut  Valley  and  Florida  produce  excellent  wrapper  and  binder  leaf  for  cigars,  Wisconsin  grows  mainly  binder  leaf,  Pennsylvania  and  Ohio  chiefly  filler  leaf. 
Tobacco  is  grown  mostly  in  small  fields,  often  rented  on  shares,  and  requires  a large  amount  of  hand  labor. 
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THE  POTATO,  at  present,  has  a geographic  distribution 
which  shows  its  preference  for  regions  of  relatively 
cool  and  uniform  temperature  with  moderate  rainfall. 
The  plant  grows  best  on  light  friable  soils  with  a considerable 
humus  content  and  free  underdrainage.  On  soils  of  this  type 
the  potato  will  endure  more  than  moderate  rainfall.  Be- 
cause of  potato  diseases,  regions  or  years  of  heavy  rainfall 
(over  50  inches)  are  not  favorable,  especially  when  accom- 
panied by  continued  high  temperatures. 


Figure  82— The  planting  of  early  potatoes  begins  in  southern 
Florida  the  latter  part  of  November  and  lasts  for  two  months,  in 
central  Florida  planting  begins  about  January  1,  around  Charleston 
February  1,  in  the  Norfolk  region  March  1,  and  in  the  region  around 
New  York  City  about  April  1.  Early  potatoes  are  not  a commercial 
crop  north  of  New  York  City,  but  a few  are  planted  for  home  use.  In 
northern  Maine  and  northern  Minnesota  this  planting  begins  after 
May  11,  and  practically  coincides  with  the  planting  of  the  late  potato 
crop,  which  is  the  commercial  crop  in  the  Northern  States.  This  map 
also  shows  perhaps  better  than  a temperature  map,  the  progress  of  the 
season  northward  in  the  United  States. 

The  potato,  American  in  origin,  was  adopted  into  European 
agriculture  with  such  success  that  the  production  of  the 
Americas  has  long  been  overshadowed.  Over  90  per  cent  of 
the  world’s  production  is  grown  in  Europe,  the  potato  crop 
of  that  continent  vastly  exceeding  in  volume  and  almost 
equaling  in  value  the  wheat  crop  of  the  world.  The  potato 
occupies  in  northern  Europe  much  the  same  preeminent 
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position  as  that  of  rice  in  the  Orient  and  of  corn  in  the  cor 
belt  of  the  United  States.  Although  the  United  States 
one  of  the  world’s  large  potato  producers,  four  European 
countries  now  outrank  it  both  in  acreage  and  production, 
while  the  combined  production  of  all  European  countries  is 
more  than  ten  times  as  great  as  that  of  the  United  States. 
In  proportion  of  cropped  land  in  potatoes  the  United  States 
is  below  every  important  European  country;  in  yield  per 
acre  and  t>er  capita,  however,  Italy  falls  behind  the  United 


States 

The  introduction  of  potatoes  into  northern  Europe 
practically  revolutionized  the  agriculture  of  those  countries 
and  made  possible  a great  increase  in  population.  Potatoes 
produce  a greater  amount  of  food  per  acre  than  other  staple 
crops  except  corn,  100  bushels  of  potatoes  (an  average  yield 
per  acre  in  the  United  States)  having  a fuel  value  of  2,310,000 
calories,  as  compared  with  2,340,000  for  27  bushels  of  corn 
(an  average  yield),  and  1,430,000  for  16  bushels  of  wheat. 
In  protein,  however,  potatoes  are  deficient,  producing  only 
about  half  as  much  per  acre  as  corn  or  two-thirds  as  much  as 
wheat,  and  must  be  balanced  by  the  use  of  meat,  fish,  or 
leguminous  foods.  (See  map  of  swine  in  Europe,  fig.  191.) 

In  the  temperate  portions  of  the  Southern  Hemisphere 
the  populations  are  relatively  sparse,  and  the  interest  of  the 
people  is  still  mainly  in  the  development  of  the  pastoral 
industries  and  agriculture  of  an  extensive  type.  The  amount 
of  labor  available  is  insufficient  for  the  production  of  a large 
commercial  potato  crop.  Moreover,  only  relatively  small 
areas  in  the  Southern  Hemisphere  have  the  requisite  uni- 
formly cool  temperature,  with  the  rainfall  distribution  best 
suited  to  potato  growing. 

Europe  (fig.  88). — In  the  great  potato  regions  of  Europe 
the  bulk  of  the  crop  is  grown  to  supply  local  demand.  In 
certain  areas  favored  by  location  or  climate  small  quantities 
are  raised  to  supply  the  early  market  of  the  great  cities. 
Because  of  the  ability  of  the  potato  to  thrive  in  regions  of 
cool  summers,  high  humidity,  and  relatively  poor  soil  there 
is  a noticeable  resemblance  between  the  distribution  in 
Europe  of  potatoes  and  of  rye  (fig.  31),  and  for  the  same 
reasons  very  little  wheat  (fig.  20)  or  corn  (fig.  37)  is  grown 
in  the  important  potato  regions. 

The  German  Empire,  with  an  average  yield  of  190  bushels 
per  acre,  leads  Europe  and  the  world  in  potato  production, 
although  in  acreage  Russia,  because  of  its  large  area,  holds 
first  place.  The  average  potato  acreage  in  Germany  is  more 
than  twice  as  great  as  that  of  the  United  States,  and  the  pro- 
duction over  four  times  as  great.  Nearly  14  per  cent  of  the 
cropped  land  in  Germany  is  in  potatoes  as  compared  with 


, 2 per  cent  in  the  United  States.  The  large  crop  amounts 
to  over  24  bushels  per  capita  (as  compared  with  less  than  4 
bushels  in  the  United  States),  of  which  only  about  one-third 
(7.3  bushels)  is  used  for  human  consumption.  The  largest 
use  of  potatoes  in  Germany  is  for  stock  feed.  About  40  per 
cent  of  the  crop  is  fed,  mainly  to  swine,  together  with  barley 
and  dairy  by-products  (see  fig.  179)-  The  industrial  uses, 
i e.  the  manufacture  of  potato  flakes,  flour,  and  alcohol, 
take  but  one-tenth  of  the  crop. 


Figure  83. — The  digging  of  early  potatoes  begins  in  southern iFlon  a 
about  March  i,  in  the  Hastings,  Fla.,  district  usually  about  April  n. 
and  by  May  i has  reached  Charleston,  S.  C.  It  is  in  progress  in 
Norfolk,  Va.,  district  usually  by  June  i,  and  begins  on  Long  Is1 
about  July  i.  Since  Charleston  is  located  nearer  the  northern  mar  e 
and  has  cheaper  transportation  rates  than  Hastings,  when  * 

begin  from  Charleston,  those  from  Hastings  dwindle  rapidly;  ana 
wise  when  the  Norfolk  shipments  begin,  the  Charleston  season 
ends.  On  Long  Island,  if  prices  are  high,  the  crop  is  dug  during  J / 
and  sold  as  early  potatoes,  but  if  prices  are  low,  the  potatoes  are  n 
dug  until  fall. 

The  region  of  greatest  potato  production  in  Germany 
in  eastern  Prussia  and  extends  into  Russian  Poland  an 
Galicia.  In  this  region  the  summers  are  neither  so  wet  nor 
so  warm  as  in  the  potato  districts  of  the  North  Centra 
United  States.  The  annual  rainfall  is  about  22  inches,  t 0 
mean  summer  (June,  July,  and  August)  temperature  about 
63°. 
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Potatoes  are  an  important  crop  in  other  north  European 
unfries  Intensive  cultivation  gives  a very  high  yield  per 
acrein  Belgium  and  the  Netherlands.  The  traditional  impor- 
tance of  Ireland  as  a potato  country  does  not  appear  justified, 
hut  the  United  Kingdom  as  a whole  has  a large  acreage. 
Tn  Trance  the  potato,  largely  because  of  economic  reasons, 
s Mown  upon  the  highlands  of  Brittany  and  the  Auvergne, 
where  the  cool  climate,  considerable  moisture  and  poorer 
Z are  not  favorable  for  wheat.  The  production  m France 
is  somewhat  larger  than  in  the  United  States,  and  the  yield 

ner  acre  is  slightly  higher.  . 

P Certain  limited  regions  are  engaged  in  the  production  of 
early  potatoes.  Of  these,  some  of  the  more  important  are 
AUerian  coast,  the  island  of  Jersey,  the  region  about 
St.  Malo,  and  the  peninsula  of  Cornwall.  In  Algena  the 


~Z~Z  early  potatoes 

PRonnr-.TinN  1909.  BY  HARVEST  ZONES  UP  TO  JULY  1 

DATE  OF 

THOUSANDS 

MILLIONS  OF  BUSHEL 
5 10  15  2 0 2 

s 

3 

MARCH  10-20 
MARCH  20-APRIL  1 
APRIL  1-10 
APRIL  10-20 
APRIL  20-MAY  1 
MAY  1 - 10 
MAY  10-20 
MAY  20  - JUNE  1 
JUNE  1 - 1 0 
JUNE  10*20 
JUNE  2 0 - JULY  1 

9 
6 7 
6 7 
5 S 8 
S47 
2648 
387  1 
5 17  6 
11927 
92  20 
34293 

■ 

— - 

X’lUUlV.E,  1 

dug  before  June  i. 

high  winter  temperatures  and  a large  amount  * 
permit  the  crop  to  be  planted  in  November  and 
and  dug  from  January  to  May.  The  crop  goes  to  English, 
German5  and  French  markets.  The  mild  ‘ 

ture  enables  the  Jersey  potatoes  to  reach  the  London  mar- 
ket  several  weeks  before  the  potatoes  of  eastern  Englan 
The  Jersey  potato  is  followed  by  those  from  Cornwall,  then 
from  Ireland.  Ayrshire,  Lancashire,  and  the  eastern  countie  . 

Potatoes  in  the  United  States,  1839-1909 


Year. 

Production. 

Acreage. 

Value. 

Total 

(bushels). 

Per 

capita 

(bush- 

els). 

Total. 

Per  cent  of  all 
crops. 

18351 

108, 298, 060 
65,797,896 
hi,  148, 867 
143,337,473 

169,458,539 

2x7,546,362 
273,3x8,167 
389, X94, 965 

6-3 
2.8 
3-5 
3-7 
3-4 
3-5 
3-6 
4.  2 

Not  reported. . 

Not  reported. . 

do 

Not  reported. 
Do. 

Do. 

Do. 

Do. 

Do. 

3-3 

3-o 

1849 

do 

1859 

1869 

1879 

1889 

1899 

1909 

“ 91X, 325 
2,600, 750 
2,938,778 
3,668, 855 



do 

do 

$98,380,110 
166,423,910 
!_ 

a Reports  incomplete. 


United  States  (fig.  87). — Potatoes  rank  sixth  among 
the  crops  of  the  United  States  in  value  and  seventh  in 
acreage.  Until  the  blight  reached  the  United  States  in  the 
early  forties,  the  potato  crop  probably  was  relatively  more 
important  than  it  has  been  at  any  time  since. 

The  potato  is  the  most  widely  distributed  crop  in  the  United 
States,  being  reported  by  the  census  from  every  county  except 
one  at  the  southern  tip  of  Florida,  two  above  the  limit  o 
profitable  argiculture  in  Colorado,  and  several  m the  semi- 
arid  section  of  Texas.  This  wide  distribution  is  due  to  several 
factors,  among  which  may  be  mentioned : 

('ll  It  is  a hardy,  short-season  crop,  maturing  farther 
north  and  at  higher  altitudes  in  the  West  than  any  other  crop 
except  barley  and  timothy;  in  fact,  the  potato  can  be  suc- 
cessfully grown  only  where  the  temperature  at  the  time  the 

plants  are  producing  tubers  is  reasonably  low.  _ 

(2)  The  potato  can  be  grown  m the  South  during  the  late 
winter  and  early  spring  months,  and  being  marketed  early 
in  the  season  finds  a somewhat  limited  outlet  at  fancy  prices 
in  the  large  northern  cities.  The  high  prices  permit  trans- 
portation of  the  early  crop  greater  distances  than  the  late 
crop  can  bear,  which  is  sold  at  decidedly  lower  prices. 

(A  Owing  to  the  bulky  nature  of  the  crop  and  the  lower 
nrice  ner  unit  of  weight  than  most  other  food  crops,  the 
SorToZn  of  the  potato  crop  must  be  grown* 
comparatively  short  distance  of  the  markets.  In  ot 
3s  unde/ normal  conditions  the  West  can  not  supply 
The  eastern  potato  market,  as  it  does  the  wheat  market,  and 
potato  production  must  in  general  be  widespread  like  the 

P°SlaWhh  an  intelligent  selection  of  varieties  and  proper 

tsi  mats  tj&ss® =-  3 

necessary  food  elements  in  an  available  form,  is  well  drau“d- 
and  at  the  same  time  possesses  sufficient  moisture  to  maintain 

gr3t  is  more  universally  used  as  a table  food  than  any 
Z f ® t wheat.  This  naturally  tends  to  encourage 
•tMculXXZer  it  is  possible  to  grow  it-  Hence  it  is 
commonly  grown  in  the  farm  gardens,  even  though  it  may 

1?- » <»-»?»* 

wheat,  its  greater  yield  per  acre  makes  it  a valuable  crop 
grow. 

Although  the  potato  is  the  most  widespread  of  the  crops, 
its  commercial  production  is  exceptionally  concentrated. 
Aroostook  County  (Maine),  Long  Island,  southern  New  Jer- 
sey southern  Pennsylvania,  the  eastern  shore  of  %yla”d 
and  Virginia,  western  New  York,  northeastern  Ohio,  the 
southern  peninsula  of  Michigan,  central  Wisconsin,  the 
Anoka  and  Clay  County  areas  in  Minnesota,  the  Greeley 


district  in  Colorado,  and  the  delta  islands  west  of  Stockton 
in  California  produce  about  40  per  cent  of  the  potato  crop 
of  the  United  States.  The  location  of  these  centers  appears 
due  in  large  measure  to  three  geographic  factors : 

(1)  Climatic  adaptation:  The  potato  can  be  grown  in  a 
cooler  climate  than  other  intertilled  crops  particularly  com. 
The  centers  of  potato  production,  it  will  be  noted,  lie  along 
the  northern  and  western  margin  of  the  com  belt.  Lorn  is  a 
very  productive  crop  and  where  it  can  be  grown  it  tends  to 
exclude  other  intertilled  crops,  especially  those  which  like 
notatoes  reauire  a large  amount  of  labor  at  the  same  time 
of  the  year.  Vhe  potato  also  yields  better  in  the  cool  northern 

and  western  States  than  in  the  com  belt.  . 

(2)  Soil  adaptation:  The  potato  can  be  grown  m sandier 
soils  than  most  other  crops,  and  if  adequately  fertilized  by 

r _ ..i  1 hamvard  manure,  or  rotation 
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Figure  85 . — Most  of  the  potatoes  01  tne 
the  middle  of  September  and  the  latter  part  of  October. 

with  clover  yields  even  better  on  light  than  on  heavy  soils 
and*  is  °much^  easier  to  cultivate. 

ern  peninsula  of  Maryland  and  Virginia,  western  Michigan, 
must  be  produced  near  the  markets  because  of  its  common  y 

ESo,  Buffalo,  Detroit,  W 
T nl1ic  TCansas  City,  Minneapolis  and  ot.  Paul,  .Denver,  a 
Z EraZco  The  principal  exceptions  to  this  correla- 
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their  markets  200  to  500  miles. 
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^ s,riH,e,y  s„„,v„.  OTC,  90  P„  s rf  s as  ^ 

cent  fn  t'h^U^ite® ate- a P™ductlon  °ver  four  times  as  Sreat  as  that  of  the  United  States.  Nearly  i/per  eenttf  the  ^ WOrId’.  Germany  alone  has  an  average  potato 

“S?  Austria-Hungary  also  each  have  a greater  acreage  and ykld of potatoes Hi?  IanTd.m  Germany  is  in  potatoes,  as  compared  with  12  per 
population  and  large  areas  of  unfavorable  climate  has  no  important  potato-raising  centers.  7 potatoes  than  the  United  States.  The  Southed  Hemisphere  with  sparse 
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UNITED  STATES 
POTATOES 
ACREAGE 

EACH  DOT  REPRESENTS 
2.000  ACRES 


Figure  87. — Potato  acreage  in  the  United  States.  The  regions  of  heaviest  production  lie  to  the  north  of  the  corn  belt.  This  is  partly  due  to  the  fact  that  the  quality  and  yield  of 
potatoes  are  better  in  regions  of  cool  climate,  and  partly  to  the  fact  that  corn,  which  requires  labor  at  the  same  time,  is  very  productive  and  gives  a greater  return.  Many  of  the  large 
centers  of  potato  production  are  in  regions  of  sandy  or  loamy  soils — Aroostook  County  (Maine),  Long  Island,  southern  New  Jersey  and  eastern  Virginia,  western  Michigan,  central 
Wisconsin,  and  eastern  Minnesota.  Many  of  the  centers  of  production  are  located  near  large  cities — New  York,  Philadelphia,  Rochester,  Buffalo,  Cleveland,  Detroit,  Cincinnati, 
Louisville,  Kansas  City,  Minneapolis,  Denver,  and  San  Francisco.  This  is  due  to  the  fact  that  potatoes  are  a bulky  crop  and  can  be  sold  at  a profit  by  local  gardeners  and  farmers 
in  competition  with  the’ crop  from  the  large  production  centers,  which  must  bear  the  cost  of  transportation. 
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Figure  88.— Potato  acreage  in  Europe.  Comparison  with  figure  31  will  show  something  of  a similarity  of  distribution  between  potatoes  and  rye  in  western  Europe.  In  France, 
the  Central  Plateau  and  Brittany  are  strongly  marked  in  each  map.  In  acreage  of  potatoes  Russia  leads;  in  total  production  and  in  per  capita  production  Germany  has  first  rank.  The 
largest  yield  per  acre  (253  bushels)  is  found  in  the  Netherlands.  Germany  produces  about  one-third,  and  Germany,  Russia,  and  Austria-Hun°-ary  combined  fully  three-fourths  of  the 
potato  crop  of  the  world.  b J J 
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THE  SUGAR  supply  of  the  world  is  derived  principally 
from  sugar  cane  and  from  sugar  beets,  and  the  produc- 
tion, formerly  practically  confined  to  the  Tropics,  is 
now,  in  normal  years,  nearly  as  great  in  the  north  temperate 
zone. 

The  cultivation  of  the  sugar  beet,  though  a relatively  new 
industry,  is  developed  in  nearly  every  European  country, 
and  also  in  the  United  States  and  Canada.  The  relation  of 
the  beet-producing  area  to  that  of  cane  sugar  is  shown  in  a 
general  way  in  figure  91.  Within  its  zone  of  cultivation  the 
sugar-beet  crop  is  strongly  localized  by  influences  of  topog- 
raphy, climate,  and  soil,  and  the  availability  of  labor. 

The  sugar  beet  gives  best  returns  on  a deep,  fertile  loam, 
which  is  well  drained  and  aerated.  Heavy  clays  or  thin 
stony  soils  do  not  permit  proper  root  development.  A con- 
siderable lime  content  and  an  abundance  of  available  plant 
food  are  necessary.  The  climatic  range  of  the  beet  is  wide, 
but  the  regions  where  it  possesses  high  sugar  content  and  is 
of  large  commercial  importance  lie  in  those  areas  where  the 
average  temperature  during  the  three  summer  months  ranges 
from  about  63°  to  73 0 F.,  and,  except  where  irrigation  is 
supplied,  in  regions  of  moderate  rainfall  well  distributed 
throughout  the  growing  season  from  April  to  September. 
The  optimum  temperature  is  somewhat  lower  than  that  for 
com.  It  will  be  noted  from  a comparison  of  figures  92  and 
93  with  figures  36  and  37  that  there  is  little  overlapping  of 
acreage  between  sugar  beets *and  corn. 

Europe  (fig.  93). — In  sugar-beet  production  Europe  is 
much  more  important  than  the  United  States,  the  crop  of 
Germany  alone  under  normal  conditions  being  nearly  four 
times  the  American  crop.  In  acreage  Russia  leads,  but  poor 
methods  of  cultivation  and  of  manufacturing  reduce  the 
output.  The  chief  Russian  beet  area  lies  in  the  southwest, 
in  the  provinces  of  Kiev  and  Podolia.  The  soil  of  this 
region  is  a clay  loam  with  an  abundance  of  lime.  A serious 
climatic  disadvantage  is  insufficient  rainfall.  This  is  par- 
tially overcome  by  crop  rotations  and  methods  of  tillage.  A 
considerable  beet  area  will  also  be  noted  in  Poland.  It  can 
not  be  doubted  that  Russia  is  capable,  with  better  methods, 
of  producing  a much  larger  amount  of  sugar  than  at  present. 

Germany  has  two  large  centers  of  sugar  production,  the 
Breslau  region  and  that  of  Magdeburg,  the  latter  being  more 
important.  The  crop  is,  however,  grown  in  nearly  all  parts 
of  the  country  except  the  extreme  southern  and  western 
highlands.  The  important  centers  lie  within  the  area  of 
glaciation,  where  a great  variety  of  soil  is  found.  Depth  and 
free  underdrainage  are  advantages  possessed  by  many  of  the 
glacial  soils.  The  suitability  of  the  soils  for  beet  culture  is 


in  some  measure  improved  by  the  use  of  chemical  fertilizers 
and  by  crop  rotations. 

In  France  the  chalky  plains  of  the  north  and  the  coastal 
lowlands  which  extend  through  Belgium  into  the  Nether- 
lands are  the  most  important  sugar-beet  areas.  The  tem- 
peratures of  this  coastal  region  are  more  uniform  than  in 
Russia  and  Germany,  the  summers  are  cool  and  humid,  and 
the  maximum  rainfall  comes  in  the  autumn. 

In  none  of  these  regions  are  the  natural  conditions  for  the 
production  of  the  beet  ideal  in  all  respects,  nor  are  they 
equally  favorable  from  year  to  year.  Because  of  these 
irregularities  some  advantage  is  gained  by  growing  the  crop 
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TOTAL  EXPORTS  TOTAL  IMPORTS 

14.930.047,885  POUNDS  V4.378.294.061  POUNDS 


Figure  89. — Nearly  three-fourths  of  the  world’s  exports  of  sugar 
come  from  Cuba,  Java,  Germany,  and  Austria-Hungary;  while  nearly 
three-fourths  of  the  world ’s  imports  is  consumed  in  the  United  States, 
the  United  Kingdom,  India,  China,  and  Canada. 

under  irrigation.  Such  is  the  situation  in  Spain,  where, 
despite  the  higher  temperatures,  the  sugar-beet  acreage  has 
been  increasing  steadily  since  the  loss  of  Cuba  and  the 
Philippines.  In  southern  Spain  both  beet  and  cane  sugar 
are  raised  to  some  extent,  and  the  zones  of  cultivation  are 
contiguous. 

United  States  (fig.  92). — Sugar  in  the  United  States  is 
made  from  both  the  beet  and  cane,  the  beet-sugar  produc- 
tion of  continental  United  States  being  about  double  that 
of  cane  sugar.  Hawaii  and  Porto  Rico,  however,  produce 
as  much  cane  sugar  as  the  total  production  of  continental 
United  States,  both  beet  and  cane.  In  addition  to  these 
two  principal  sources  of  sugar,  large  quantities  of  sirup  and 
also  some  sugar,  are  made  locally  by  farmers  in  the  north- 


eastern States  by  boiling  down  the  spring  flow  of  sap  of 
maple  trees,  and  in  the  South  Central  and  Southern  States 
sirup  is  made  from  the  sweet  sorghums  by  home  processes 
of  manufacture;  while  probably  an  even  greater  amount  of 
sirup  is  made  from  com,  cornstalks,  and  other  substances  in 
the  glucose  factories  which  center  in  Chicago  and  adjacent 
territory. 

The  sugar  beet  in  the  United  States  is  grown  along  the 
northern  margin  of  the  corn  belt  in  Michigan,  Wisconsin, 
and  Minnesota,  and  in  the  Western  States,  principally  in 
Colorado,  Utah,  Idaho,  and  California.  Owing  to  the  cool 
summer  weather,  corn  is  not  extensively  grown  in  these 
regions,  and  the  sugar  beet  meets  very  well  the  need  for  an 
intertilled  crop,  especially  in  the  West,  where  the  high  price 
of  land  and  cost  of  irrigation  require  a crop  having  a com- 
paratively high  value  per  acre.  Sugar  beets  are  grown 
mostly  in  small  fields  or  plots,  in  rotation  with  other  crops, 
the  labor  supplied  principally  by  the  farmer  and  his  family 
with  occasional  help  during  the  harvest  period,  and  both 
the  crop  and  system  of  agriculture  are  characteristic  of  the 
north  temperate  zone.  The  beets  are  hauled  either  by  wagon 
or  railroad  to  the  sugar  factory,  located  usually  in  a nearby 
town. 

Until  recently  the  United  States  imported  practically  all 
its  sugar-beet  seed  from  Europe,  but  now  is  producing  from 
one-fourth  to  one-half  of  its  needs. 

The  production  of  cane  sugar  in  the  United  States  is 
practically  confined  to  the  lower  delta  of  the  Mississippi 
River  in  Louisiana,  where  the  cane  is  grown  on  large  plan- 
tations principally  by  negro  labor  and  constitutes  practi- 
cally the  sole  source  of  income  of  the  plantation.  Both  the 
crop  and  the  system  of  agriculture  are  characteristic  of  the 
Tropics.  Many  of  the  plantations  are  so  large  as  to  have 
their  own  mills  for  the  manufacture  of  the  sugar. 

Sugar  cane  is  propagated  by  planting  the  mature  stalks 
or  portions  thereof.  It  is  a perennial,  springing  up  from 
the  rootstock  after  cutting,  but  because  of  diseases,  inferior 
tillage,  and  other  causes,  the  best  yields  are  obtained  by 
replanting  annually  or  biennially,  especially  in  subtropical 
districts,  like  Louisiana,  where  winter  frosts  damage  the 
stubble.  In  the  Tropics  the  full  twelve  months  or  more  are 
usually  allowed  to  mature  a crop,  but  in  Louisiana  varieties 
must  be  chosen  that  will  mature  in  as  few  as  seven  or  eight 
months.  A uniform  high  temperature,  strong  sunlight,  and 
frequent  showers  during  the  growing  season  are  very  desir- 
able to  keep  the  cane  growing  rapidly  Cool  or  cloudy 
weather  and  drought  are  likely  to  stunt  growth,  making 
short  joints  in  the  cane,  which  results  not  alone  in  a reduced 
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tonnage  but  also  in  a higher  fiber  content  with  a consequent 
reduction  in  the  sugar  content.  The  moisture  requirement 
of  cane  is  large,  equivalent  to  from  50  to  65  inches  of  rain 
annually,  and  even  higher  in  some  of  the  drier  tropical 
countries,  like  Hawaii,  where  maximum  crops  are  produced 
by  supplementary  irrigation. 

Sugar  cane  requires  a fertile  soil,  maintained  thus  by  a 
suitable  rotation  and  by  natural  or  artificial,  especially 
nitrogenous,  manures.  Because  of  its  high  moisture  and 
plant-food  requirements,  it  thrives  best  on  silt  loam  or  clay 
loam  soils,  well  supplied  with  humus.  The  crop  requires 
good  drainage  and  tillage.  In  the  alluvial  bottoms  along 
the  lower  Mississippi  and  its  bayous  the  lighter  silty-clay 
loams  on  the  higher  levels  near  these  water  courses  are  well 
adapted  to  its  culture,  but  not  the  poorly  drained,  stiff  clay 
soils  farther  back. 

Cuba  (fig.  95)  ranks  second  to  India  in  sugar  production, 
but,  having  a small  population,  is  the  world’s  largest  sugar 
exporter.  Its  position  on  the  northern  margin  of  the  trade- 
wind  belt  gives  the  island  a maximum  summer  rainfall,  while 
the  winters  are  relatively  cool  and  dry  and  favorable  to 
the  maturing  and  harvesting  of  the  crops.  Scarcity  of  labor 
makes  it  necessary  to  cultivate  the  crop  in  an  extensive 
manner.  Five  to  ten  crops  are  usually  obtained  from  one 
planting.  Methods  of  fertilization  or  of  intensive  tillage  are 
not  employed,  but  new  lands  are  opened  as  the  old  are  aban- 
doned. Targe  areas  of  new  land  in  eastern  Cuba  are  suita- 
ble for  the  crop.  More  recently  the  tendency  on  the  best 
managed  plantations  has  been  toward  more  frequent  replant- 
better  tillage,  and  a rotation  of  crops.  The  cane  may 
be  planted  either  in  the  spring  before  the  rainy  season  or 
in  the  autumn  while  the  ground  is  still  wet.  Delay  in  the 
spring  rains  may  make  a second  planting  necessary.  The 
time  for  cutting  the  cane  is  determined  not  so  much  by 
the  condition  of  the  crop  as  by  the  season.  Poor  roads  make 
it  necessary  to  move  the  crop  largely  in  carts,  and  this 
is  possible  only  after  the  ground  has  become  firm  after  the 
rams.  Cane  which  matures  late  in  the  winter  and  is  ready 
to  cut  with  the  coming  of  spring  rains  must,  therefore,  some- 
times be  left  standing  until  the  following  winter.  More- 
over, scarcity  of  labor  sometimes  makes  it  necessary  to 
leave,  the  cut  canes  in  the  field  for  some  time.  It  is 
practicable  to  do  this  only  in  the  winter,  as  the  high  sum- 
mer temperatures  and  humidity  induce  rapid  fermentation. 

Ihe  chief  climatic  disadvantages  in  cane  cultivation  in 
Cuba,  are  irregularity  in  the  period  of  rain  recurrence, 
occasional  droughts,  and  the  occurrence  of  hurricanes. 

Formerly  the  crop  was  ground  in  a large  number  of  small 


mills.  The  present  tendency  is  to  centralize  the  industry 
and  to  enlarge  both  the  plantation  and  the  factory  units. 

Porto  Rico  (fig.  96)  ranks  fifth  as  a producer  of  cane  sugar. 
The  seasonal  distribution  of  rainfall  on  this  island  is  similar 
to  that  of  Cuba.  However,  the  island  is  more  mountainous 
and  the  northeast  trade  winds  bring  little  moisture  to  the 
southern  slopes.  The  cane  grows  without  irrigation  on  the 
northern  lowland,  but  in  the  south  irrigation  is  required. 
The  crop  is  usually  planted  in  the  autumn  and  cut  in  the 
dry  season  a year  later. 


FlG£0 

SUGAR  PRODUCTION 

FIVE  YEAR  AVERAGE.  1909-1913 
UNITED  STATES  AND  POSSESSIONS 

CANE  SUGAR 

THOUSANDS  OF  SHORT  TONS 

100  200  300  400  5C0 
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LOUISIANA 
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BEET  SUGAR 

THOUSANDS  OF  SHORT  TONS 
100  200  300  400  5 

DO 

[ COLORADO 
CALIFORNIA 
MICHIGAN 
UTAH  & IDAHO 
OTHER  STATES 

^ o V Lwo-uuras  01  tne  sugar  production  of  the  United 

States  and  po^essions  is  cane  sugar,  produced  in  Hawaii,  Porto  Rico 
Louisiana,  and  the  Philippines,  while  about  one-third  is  beet  sugar 
mWactm-ed  mostly  m Colorado,  California,  Michigan,  Utah  and 

Sugar  is  raised  also  on  nearly  all  other  West  Indian  islands. 
The  conditions  are  perhaps  most  interesting  in  the  Barbados 
a very  small  island  which  has  been  devoted  to  sugar  produc- 
tion for  two  centuries.  The  surface  is  level,  the  soil  lamely 
of  coral  origin,  the  temperature  uniform,  and  the  rain  plen- 
tiful. About  60  per  cent  of  the  entire  surface  is  planted  to 
sugar  cane.  ^ 

The  Hawaiian  Islands  (fig.  97),  which  rank  fourth  in  cane- 
sugar  production,  lie,  like  Cuba,  in  the  region  of  northeast 
trade  winds.  The  heaviest  rainfall  is  therefore  on  the  north- 
ern  and  eastern  coasts  and  mountain  slopes,  while  the  lee- 
ward  slopes  are  dry.  Sugar,  however,  is  grown  on  both  the 


eastern  and  western  slopes.  The  latter,  representing  about 
half  the  total  acreage,  is  under  irrigation  and  yields  some- 
what better  than  the  area  watered  by  rain  only.  The  avail- 
able lands  are  found  mainly  along  the  coasts,  where  the  soil 
is  chiefly  alluvial,  derived  from  basaltic  lavas  with  an 
admixture  of  coral  lime,  and,  therefore,  very  fertile. 

India  (fig.  94),  the  earliest  cultivator  of  sugar  cane,  is 
still  the  largest  producer.  While  statistics  are  incomplete 
they  are  sufficient  to  show  that  the  chief  region  of  produc- 
tion is  the  central  and  upper  Ganges  Valley,  where  supple- 
mentary irrigation  is  sometimes  practiced,  especially  in 
the  Punjab.  The  methods  of  cultivation  are  most  pains- 
taking. The  ground  is  carefully  tilled  and  fertilized  and 
the  cane  usually  treated  as  an  annual.  The  planting  is 
done  during  the  dry  season,  February  to  April.  Irrigation 
of  the  fields  is  then  necessary  until  the  coming  of  the  mon- 
soon rains.  Harvest  takes  place  between  January  and  April 
of  the  following  year.  The  cane  is  crushed  in  primitive  mills 
and  the  juice  boiled  down  to  a soft,  brown  sugar  called 
“gur.”  The  product  is  consumed  mainly  in  the  producing 
region  and  entirely  within  India,  there  being  an  increasing 
import  of  sugar  and  no  export.  The  crop  is  almost  entirely 
produced  on  small  plots  or  gardens  and  a considerable  por- 
tion of  the  cane  is  eaten  raw. 

Java  (fig.  98)  ranks  next  after  India  and  Cuba  as  a cane- 
sugar  producer.  The  island  is  tropical,  and  the  western  and 
southern  sections  are  more  rainy  than  the  northern  and  eastern 
plains,  although  the  latter  have  a precipitation  of  from  50 
to  over  100  inches  per  year,  with  a January  maximum. 
July,  August,  and  September  are  relatively  and  at  some 
stations  actually  dry.  The  cane  is  raised  under  supplementary 
irrigation,  chiefly  on  the  northern  plains  of  the  eastern 
half  of  the  island,  on  the  plain  to  the  southeast  of  the  central 
mountains,  and  in  the  valleys  and  highlands  of  the  east. 
The  soil  of  the  sugar  regions  is  largely  alluvial,  derived  from 
volcanic  muds.  The  crop  is  grown  as  an  annual  at  great 
expense  of  labor  on  highly  tilled  land  which  does  not  as  a 
rule  belong  to  the  cultivator.  The  very  dense  population 
ot  Java  supplies  abundant  labor  and  produces  a different 
economic  situation  from  that  found  in  Cuba. 

In  the  Southern  Hemisphere  (see  fig.  91)  considerable 
sugar  is  produced  on  the  humid  coasts  of  Queensland, 
m southeast  Africa,  and  in  Brazil,  and  also  in  northern 
Argentina,  where  the  small  state  of  Tucuman  has,  with 
supp  ementary  irrigation,  produced  sugar  for  more  than 
wo  centuries.  The  commercial  importance  of  sugar  in 
ucuman  is  recent.  The  soil  is  light,  labor  Is  scarce,  and 
the  yields  are  relatively  small,  so  that  the  crop  is  insufficient 
p thQ  local  demand.  In  the  irrigated  coastal  valleys  of 
Reru  also  there  is  grown  a small  amount  of  sugar  cane. 
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■ P"  1 — L 1 F half  the  world’s  su°~ar  comes  from  the  beet  and  half  from  cane.  The  areas  occupied  by  these  two  sugar  crops  are  in 

Figure  91 . — Distribution  of  the  world’s  sugar  pro  uc  ion.  , Spain  Only  recently,  however,  a sugar  factory  in  southwestern  Arizona  has  been  remodeled  for  the  purpose 

general  very  distinct,  the  only  place  where  they  overlap  bemg  m sc > n ^ production  are  southwestern  Russia,  Austria,.  central  Germany,  northern  France  and  southern 

of  extracting  sugar  from  sugar  cane  and  from  sugar  ee  . cane_suo-ar  production  are  the  Ganges  Valley  in  India,  Java,  Hawaii,  Cuba,  Porto  Rico,  and  Louisiana.  The  course  01 

Belgium,  Michigan,  Colorado,  Utah,  and  California.  T ' n 1 :nce  there  is  no  beet-sugar  production  to  the  north  of  the  line.  Beet  sugar  is  not  produced  in  the  Southern 

the  dividing  line  on  the  map  through  Asia  is i merely  ^ cane, 

sphere,  the  sugar  crops  of  Argentina,  South  Africa,  and  Australia  beinG  ent  y 
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ACREAGE 

EACH  DOT  REPRESENTS  1.000  ACRES 
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Figure  93. Sugar-beet  acreage  in  Europe.  In  its  marked  concentration  this  crop  is  comparable  to  tobacco  (fig.  78).  The  regions  of  concentration  are,  however,  not  the 

same.  The  areas  of  sugar  production  are  distributed  in  response  to  conditions  of  soil,  climate,  available  labor  supply,  and  the  competition  of  other  crops  for  the  time  of  the  farmer. 
Russia  has  the  largest  acreage,  but  Germany  the  largest  production.  However,  the  most  important  sugar-beet  region  is  in  southern  Belgium  and  northeastern  France. 
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Figure  94.— Sugar-cane  acreage  in  India.  The  cane  is  mainly  grown  under  irrigation,  since  it  stands  on  the  eround  for  3Lw  „ , , olinniv 

throughout  this  period.  The  acreage  is  concentrated  in  the  Ganges  Valley.  ° weh  e or  more  months  and  demands  a water  supp  y 

Figures  95-98.— Sugar  acreage  or  production  in  important  island  areas.  Absence  of  statistics  of  area  in  Cuba  mak^  i . ..  ^:ii 

before  grinding.  The  distribution  of  the  Cuban  crop  is  therefore  accurately  shown,  but  the  dot  scale  is  not  comnaral  1 to  show  the  cut  of  cane  as  weighed  at  the  m 

arrobas  (6,250  tons)  is  the  approximate  average  yield  of  cane  from  300  acres.  The  acreage  in  Hawaii  and  Porto  IT  ^ 1 1 1 e °^ler  maps.  Estimates  indicate  that  500,00 

islands  being  mountainous.  In  Java  the  cane  is  grown  in  the  eastern  and  central  sections  of  the  island.  1C°  1S  ar&e*y  confined  to  the  coastal  plains,  the  interior  of  these 
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APPLES,  PEACHES,  PEARS,  PLUMS,  CHERRIES,  AND  SMALL  FRUITS 


THE  A'PPLE  is  one  of  the  most  widely  distributed  of 
tree  fruits.  It  is  grown  in  all  the  countries  of  northern 
Europe,  in  southeastern  Canada,  and  in  that  part 
of  the  eastern  United  States  where  the  mean  summer  tem- 
perature is  less  than  8o°.  In  western  North  America  apple 
production  is  practically  confined  to  the  irrigated  districts 
and  to  the  valleys  of  the  Pacific  Coast  States  and  of  British 
Columbia.  Very  few  apples  are  produced  in  the  Orient,  in 
southern  Europe,  or  in  South  America,  in  fact,  the  geo- 
graphic distribution  of  apples  corresponds  more  or  less  with 
that  of  the  Teutonic  and  Anglo-Saxon  races. 

United  States  (figs.  1 01-103). — The  apple  crop  of  the 
United  States  is  many  times  greater  than  that  of  any  other 
country,  yet  apples  contribute  only  between  1 and  2 per  cent 
of  the  value  of  all  crops  in  the  United  States.  The  apples 
produced  in  1909  were  worth  about  one-half  as  much  as  the 
potatoes,  one-third  as  much  as  the  vegetables,  and  one-tenth 
as  much  as  the  cotton  or  the  hay  crops.  The  approximate 
area  occupied  by  the  227,000,000  apple  trees  of  all  ages  was 
about  4,200,000  acres,  or  slightly  over  1 per  cent  of  the  total 
acreage  of  all  crops.  The  trees  of  bearing  age  occupied  about 
3,000,000  acres. 

The  apple,  although  thus  of  minor  importance  compared 
with  the  staple  crops,  is  by  far  the  leading  fruit  grown  in  the 
United  States.  Apples  constituted  56  per  cent  of  the  acre- 
age of  all  fruits  and  nuts  in  1 909  and  the  value  of  the  apple 
crop  was  greater  than  that  of  peaches,  pears,  plums,  prunes, 
cherries,  and  the  citrus  fruits  combined  (see  fig.  99). 

The  production  of  apples  (fig.  101)  in  commercial  quanti- 
ties does  not  extend  much  to  the  south  of  the  line  of  790 
mean  summer  (June,  July,  and  August)  temperature,  only  a 
few  trees,  planted  mostly  for  home  consumption,  being  found 
below  this  line.  The  northward  distribution  ends  approxi- 
mately at  the  mean  winter  (December,  January,  and  Febru- 
ary) isotherm  of  130,  and  the  acreage  is  thin  beyond  the 
winter  isotherm  of  20°,  except  in  Vermont,  New  Hampshire, 
and  Maine,  where  the  moister  weather  lessens  the  injury  of 
the  dry  winter  winds.  The  effect  of  the  cold,  desiccating 
northwestern  winds  is  apparent  on  the  map  as  far  south  as 
central  Illinois  and  northwestern  Indiana,  while  the  influence 
of  Lake  Michigan  in  raising  both  the  temperature  and  moist- 
ure content  of  the  air  is  evident  not  only  on  the  Michigan  but 
also  in  lesser  degree  upon  the  Wisconsin  shore.  Very  few 
apples  are  grown  in  the  Great  Plains  area  beyond  the  line 
of  1 8 inches  rainfall  during  the  six  growing  months,  April  to 
September,  inclusive,  except  where  irrigation  is  practiced. 

With  the  exception  of  the  Ontario  shore  counties  of  New 
York  and  of  the  southern  peninsula  of  Michigan,  in  both  of 


which  localities  the  lake  influence  produces  peculiarly  favor- 
able conditions,  the  development  of  the  apple  industry  in  the 
East  has  taken  place  principally  in  regions  of  rolling  to  hilly 
topography.  The  land  in  such  regions  is  generally  less 
adapted  to  field  crops  and  is  cheaper,  while  the  topography 
provides  excellent  air  drainage,  and  therefore  greater  freedom 
from  frosts. 

Although  certain  varieties  of  apples,  such  as  the  Yellow 
Newtown,  are  especially  adapted  to  certain  soils  and  loca- 
tions, the  apple,  as  a species,  is  less  restricted  in  its  soil  prefer- 
ences than  many  of  the  staple  crops.  Whereas  wheat  prefers 
silty,  limestone  soils  and  corn  rich,  warm  loams,  the  apple 
appears  to  thrive  as  well  upon  the  granitic  soils  of  New  Eng- 
land and  eastern  New  York  as  upon  the  limestone  soils  of  north- 
western New  York,  the  Shenandoah  Valley,  or  the  Ozarks. 
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Figure  99. — The  fruit  crops  of  the  United  States  in  1909  constituted 
about  2 per  cent  of  the  acreage  of  all  crops  and  about  4 per  cent  of  the 
value.  The  apple  is  by  far  the  leading  fruit,  the  acreage  of  the  crop 
in  1909  being  greater  than  that  of  all  other  fruits  combined. 

The  apple,  as  represented  in  its  numerous  varieties,  has  a 
climatic  and  soil  range  as  wide  as  those  of  the  staple  crops 
(compare  fig.  101  with  that  of  winter  wheat,  fig.  16)  and 
one-sixth  of  the  land  area,  or  one-third  of  the  agricultural 
area  of  the  United  States,  is  adapted  to  its  production.  This 
area  is  fully  fifty  times  as  great  as  that  needed  to  meet  the 
demand  for  the  fruit.  The  geographic  limits  of  the  apple 
industry,  therefore,  are  not  primarily  climatic  but  economic; 
not  determined  by  possibility  of  production,  but  by  proba- 
bility of  consumption.  Deficiency  in  transportation  U cilities 
in  particular  is  a limiting  factor  in  many  regions  otnerwise 
well  suited  to  apple  growing. 

Canada  (fig.  1 12)  has  four  centers  of  apple  production— the 
Annapolis  Valley  in  Nova  Scotia,  the  region  near  Montreal, 


the  shores  of  Lakes  Ontario  and  Erie,  especially  the  Niagara 
Peninsula,  and  the  mountain  valleys  of  British  Columbia. 
In  the  Annapolis  Valley  a belt  of  sandstone  soil  about  100 
miles  long  and  6 to  10  miles  wide  produces  apples  under  the 
protection  of  a northern  mountain  range.  The  protecting 
influence  of  water  is  evident  in  the  apple  regions  of  penin- 
sular Ontario.  In  the  dry  mountain  valleys  of  British 
Columbia,  such  as  the  Okanagan,  supplementary  irrigation 
makes  possible  the  production  of  large,  highly  colored  fruit. 
The  rapidity  with  which  the  apple  possibilities  of  this  region 
are  being  exploited  is  indicated  by  the  large  number  of  trees 
not  of  bearing  age  (fig.  109). 

Europe. — The  commercial  apple  regions  of  Europe  are 
mainly  in  the  northwest,  where  fertile  soil,  undulating 
topography,  mild  winters,  moderately  warm  summers,  and 
abundant  moisture  are  combined  with  proximity  to  large 
urban  markets. 

The  commercial  apple  crop  of  the  United  Kingdom  (fig.  1 16) 
is  confined  to  southern  England,  because  of  the  low  summer 
temperature  in  Scotland  and  Ireland.  There  are  three  impor- 
tant apple  regions  in  England,  viz.,  Kent,  Herefordshire,  and 
the  southwestern  peninsula.  In  Kent  the  apple  is  but  one 
of  a number  of  fruits  of  a very  high  grade  grown  in  a region 
of  commercial  orchards.  Both  climate  and  soil  in  Kent 
conduce  to  the  production  of  fruit  rather  than  of  large  trees. 
The  product  of  this  region  is  mainly  table  fruit.  In  Here- 
fordshire, on  the  contrary,  the  industry  centers  upon  the 
production  of  cider  apples,  for  which  this  county  is  famed. 

The  apple  industry  of  France  (fig.  114)  centers  along  the 
English  Channel.  In  France  as  a whole  the  apple  has  not 
the  importance  that  it  enjoys  in  England  and  Germany. 
The  northern  section  of  France  is,  however,  beyond  the 
limits  of  vine  culture  and  cider  is  the  traditional  beverage 
of  Normandy  and  Brittany.  The  absence  of  apples  in 
southern  France  is  partly  the  result  of  the  competition  of 
the  vine  and  partly  of  the  Mediterranean  type  of  climate 
which  is  not  favorable  to  the  apple. 

In  Germany  (fig.  115)  the  relative  importance  of  the  apple 
is  greatest  in  che  more  mild  and  moist  western  section,  par- 
ticularly Rhenish  Prussia  and  Wurttemberg. 

In  Spain  (fig.  117)  apple  production  is  most  important 
on  the  north  coast,  which,  with  its  higher  rainfall,  is  least 
Mediterranean  in  climatic  characteristics.  In  Italy  the 
importance  of  the  apple  relative  to  other  fruit  is  so  small 
that  it  is  not  enumerated  separately  in  Italian  statistics. 

There  is  considerable  production  of  apples  in  Russia, 
and  Australia  and  Tasmania  raise  apples  on  a commercial 
scale. 
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APPLES,  PEACHES, 

PEACHES. 

United  States  (fig.  104). — Unlike  apples  the  acreage  of 
peaches  in  the  Southern  States  is  relatively  more  important 
than  in  the  Northern  States.  Peaches  will  not  endure  such 
severe  winter  temperatures  as  apples,  the  northern  limit  of 
extensive  production  being  approximately  the  mean  winter- 
temperature  line  of  2 50,  which  extends  from  Chicago  through 
Omaha  to  Cheyenne.  West  of  the  Rocky  Mountains  peaches 
are  grown  in  the  lower,  warmer  valleys  as  far  north  as  the 
Canadian  boundary  and  beyond. 

The  dense  peach  acreage  on  the  east  side  of  Lake  Michigan, 
and  the  absence  of  the  fruit  from  the  opposite  Wisconsin 
shore,  is  an  excellent  example  of  the  moderating  climatic 
influence  of  large  bodies  of  water.  The  critical  temperature 
of  15  to  20  degrees  below  zero,  which  usually  kills  the  fruit 
buds,  is  experienced  almost  every  winter  on  the  Wisconsin 
side  of  the  lake,  but  very  seldom  on  the  leeward  Michigan 
shore.  This  freedom  from  severe  winter  temperatures,  and 
also  from  injurious  spring  frosts,  combined  with  a sandy 
,10am  soil,  and  with  proximity  to  large  markets  in  Chicago, 
and  the  cities  of  the  Northwest,  has  resulted  in  the  develop- 
ment of  one  of  the  largest  peach  belts  in  the  United  States. 

The  most  important  peach  producing  region  in  the  United 
States  centers  around  Fresno,  Cal.  Fresno  County  produced 
more  peaches  in  1909  than  any  State  other  than  California. 
California-grown  peaches  are  largely  used  for  canning  and 
drying,  this  State  contributing  in  1909  over  80  per  cent  of 
the  canned  peaches  and  practically  all  of  the  dried  peaches 
of  the  country.  The  climatic  conditions  are  quite  different 
from  those  in  the  Bast,  being  similar  to  the  Mediterranean 
region  of  Europe.  Most  of  the  California  peaches  are  grown 
under  irrigation. 

Europe  (figs.  113  and  117). — In  Europe  peaches  are  most 
abundant  in  the  sections  of  France  and  Spain  having  warm 
and  dry  summers.  Winter  temperatures  are  not  the  limiting 
factors  in  their  distribution  in  these  countries,  as  the  Lyon 
peach  district  has  the  severest  winter  temperatures  of  any 
part  of  France.  The  summers  of  northwestern  Europe  are 
too  cool  and  cloudy  properly  to  ripen  this  fruit. 

PLUMS  AND  PRUNES. 

United  States  (fig.  105). — In  this  map  the  dots  east  of  the 
Rocky  Mountains  represent  mostly  plums,  west  of  the 
mountains  mostly  prunes.  The  greatest  center  of  produc- 
tion in  the  United  States  is  Santa  Clara  County,  Cal.  This 
county  has  over  3,000,000  trees  and  produced  nearly  4,000,- 
000  bushels  of  prunes  and  plums  in  1909,  which  was  over 


PEARS,  PLUMS,  CHERRIES,  AND  SMALL  FRUITS 


one-fourth  of  the  total  production  of  the  United  States. 
Other  important  centers  of  prune  production  are  in  Solano, 
Sonoma,  Napa,  and  Tulare  Counties,  Cal.,  in  Marion,  Douglas, 
and  Yamhill  Counties,  Oreg.,  and  in  Clarke  County,  Wash. 


PEARS. 


United  States  (fig.  106). — The  important  centers  of  the 
production  of  pears  in  the  United  States  are  in  central 
California,  the  Rogue  River  Valley  of  Oregon,  the  Yakima 
Valley  of  Washington,  the  southern  Michigan  shore  of  Lake 


Figure  ioo. — The  leading  State  in  number  of  apple  trees  is  Missouri- 
In  number  of  trees  not  of  bearing  age,  however,  it  was  exceeded  in 
1910  by  both  Washington  and  Arkansas.  Nearly  half  of  the  apple  trees 
of  the  Nation  were  found  in  the  eight  leading  eastern  States— Missouri 
New  York,  Illinois,  Arkansas,  Ohio,  Pennsylvania,  Virginia  and 
Michigan.  ’ 


Michigan,  the  Ontario  shore  in  New  York,  the  upper  Hudson 
Valley,  and  in  eastern  Maryland,  Delaware,  and  southern 
New  Jersey.  Nearly  half  of  the  trees  of  the  United  States 
are  in  the  five  States  of  California,  New  York,  Michigan, 
Oregon,  and  New  Jersey.  The  northern  limit  of  pears 
across  the  States  of  W/isconsin»and  Iowa  follows  more  or  less 
closely  the  winter-temperature  line  of  20°. 


cherries. 

United  States  (fig.  107). — The  centers  of  production  in 
the  far  West,  where  the  sweet  cherry  is  almost  exclusively 


grown,  are  the  valleys  around  San  Francisco  Bay,  the  San 
Joaquin  Valley,  the  Willamette  Valley,  the  districts  around 
Cove  and  Milton  in  northeastern  Oregon,  and  the  Bitterroot 
Valley  in  Montana.  Sour  or  “pie”  cherries  are  grown 
extensively  in  the  region  around  Denver  and  in  the  Arkansas 
River  Valley  of  Colorado.  Sour  cherries  are  much  more 
important  commercially  in  the  East  than  the  sweet  varieties. 
They  are  grown  extensively  along  the  Michigan  shore  of 
Lake  Michigan,  in  Door  County,  Wis.,  along  Lake  Ontario  in 
New  York,  and  are  scattered,  largely  in  farmers’  orchards, 
throughout  the  Central  and  Eastern  States  from  Oklahoma 
to  New  York.  The  commercial  production  of  sweet  cherries 
is  largely  confined  to  the  Hudson  Valley,  western  New  York, 
and  western  Michigan.  Cherries  extend  considerably  farther 
northwestward  in  Wisconsin  and  Iowa  than  pears  or  peaches, 
being  limited  by  a mean  winter  temperature  of  about  160, 
but  are  largely  absent  from  the  Southern  States. 

strawberries. 

United  States  (fig.  108). — The  principal  centers  of 
commercial  production  are  in  the  vicinity  of  the  large 
cities  of  the  Northern  States;  in  southern  New  Jersey, 
Delaware,  eastern  Maryland,  and  eastern  Virginia;  in  south- 
eastern North  Carolina;  around  Starke  and  Plant  City,  Fla.; 
about  Castlebury,  Cullman,  and  York,  Ala.;  in  Tangipahoa 
Parish,  La. ; near  Houston,  Tex. ; from  Chattanooga  to  Knox- 
ville in  eastern  Tennessee;  around  Dyer,  Sharon,  and  Hum- 
boldt in  western  Tennessee;  in  Warren  County  and  near 
Louisville,  Ky. ; around  Judsonia  in  central  Arkansas;  in  the 
western  Ozarks;  in  southern  Illinois,  Berrien  County,  Mich., 
Doniphan  County,  Kans. ; around  Los  Angeles,  Watsonville, 
San  Juan,  Santa  Clara,  and  Sacramento,  Cal.,  and  Hood 
River,  Oreg.  Less  intensive  production  is  found  throughout 
the  Central  and  Eastern  States  for  home  use  and  local 
market. 

BUSH  FRUITS. 

United  States  (fig.  109). — The  principal  centers  of  com- 
mercial production  are  located  in  the  vicinity  of  Marlboro, 
in  the  Hudson  Valley,  and  along  Lake  Ontario,  Lake  Erie, 
and  the  Finger  Lakes  in  New  York;  in  southern  New  Jersey; 
south  central  North  Carolina;  along  the  eastern  shore  of  Lake 
Michigan;  around  Philadelphia,  Cincinnati,  Detriot,  Louis- 
ville, St.  Louis,  and  St.  Joseph,  Mo.;  Los  Angeles,  San  Fran- 
cisco, and  Sebastopol,  Cal.;  Salem  and  Portland,  Oreg.,  and 
Puyallup,  Wash.  Raspberries  and  blackberries  are  more 
perishable  than  most  of  the  commercial  varieties  of  straw- 
berries, hence  the  centers  of  production  are  closer  to  the 
centers  of  consumption. 
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UNITED  STATES 

APPLES 

TREES  NOT  OF  BEARING  AGE 
APPROXIMATE  ACREAGE 
EACH  DOT  REPRESENTS  600  ACRES 


Figure  102. — Apple  trees  of  bearing  age,  approximate  acreage,  1910.  Over  9^  per  cent  of  this  arM-P*™  • 7*  — — — — 

one  of  the  five  leading  States— New  York,  Ohio,  Pennsylvania,  Michigan,  or  Missouri— exceeding  tLt  nf  fL  the  eastern  portion  of  the  United  States,  the  acreage  in  any 

^IGUR^  1 03 -—Apple  trees  not  of  bearing  age,  approximate  acreage,  1910.  Eighty  per  cent  of  the  trpp*  n Jrn  ]rf  we.stern  half  of  the  United  States.  _ , 

Washington  led  the  States,  however,  in  acreage  of  trees  not  of  bearing  age,  owing  principally  to  extensive  beanng  age  were  in  the  eastern  portion  of  the  United  States. 

Figure  104.— About  three-fourths  of  the  peach  trees  are  south  of  the  Ohio  and  Missouri  Rivers  and  in  ^^es— Yakima  and  Chelan.  < 

north  of  a line  from  Chicago  to  Cheyenne  that  the  production  of  peaches  becomes  unprofitable.  The  climate  is  milord  lu'  i^°W  Wlnter  and  spring  temperatures  occur  so  frequent) 

Pr^IGUR^I05TAib0U^uneTthlru-i?f  the  acreaSe  of  Plums  and  prunes  is  in  California,  centering  in  the  Santa  ClprJ ??gthe  Reward  shores  of  Lakes  Michigan,  Erie,  and  Ontario. 

Fresno  northward  along  the  foothills  to  Redding,  and  the  Willamette  Valley  in  Oregon  is  an  important  center  of  ?-nd  Sonoma  Valleys.  A considerable  acreage  extends  from 

lmPortant  center  of  production.  In  the  Pacific  States  most  of  the  acreage  is  prunes. 
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UNITED  STATES 

BUSH  FRUITS 

/BLACKBERRIES,  RASPBERRIES,  LOGANBERRIES,  \ 
V DEWBERRIES,  CURRANTS,  AND  GOOSEBERRIES/ 

ACREAGE 

EACH  DOT  REPRESENTS  100  ACRES 


Figure  106  —Approximate  acreage  of  pear  trees  in  the  United  States.  The  largest  centers  of  production  are  located  in  eastern  Maryland,  Delaware,  and  southern  New  Jersey, 
m western  New  York  southern  Michigan,  in  the  Sacramento  and  Santa  Clara  Valleys,  Cal.,  the  Rogue  River  Valley,  Oreg.,  the  Yakima  Valley,  Wash.,  and  the  Grand  Valley,  Colo. 

Figure  107  —Approximate  acreage  of  cherry  trees  in  the  United  States.  California,  Oregon,  Michigan,  New  York,  Pennsylvania,  Ohio,  and  Wisconsin  are  the  leading  States  in 
the  production  of  cherries  The  centers  of  commercial  production  are  located  in  the  Take  States  and  the  valleys  of  the  West.  Very  few  cherry  trees  are  found  in  the  Southern  States. 

Figure  108.— Strawberry  acreage  in  the  United  States.  Strawberries  are  intensively  cultivated  for  shipment  largely  to  northern  markets  in  several  localities  along  the  Atlantic 
oast  and  in  the  lower  Mississippi  Valley.  Important  centers  of  production  are  also  located  in  the  Pacific  Coast  States  (see  text).  . . , . , 

T Figure  109— Acreage  of  bush  fruits  in  the  United  States.  The  acreage  is  mostly  in  the  Northeastern  States,  especially  along  the  eastern  shore  of  Lake  Michigan  and  in  the 
^ake  Ontario  and  Finger  Lakes  regions  of  New  York.  Smaller  but  intensive  centers  of  production  are  located  in  Sonoma  County,  Cal.,  around  Salem,  Oreg.,  and  Puyallup,  Wash. 

f»4505 — 11° 


Figures  110-112. — Distribution  of  apple  trees  and  apple  production  in  Canada.  The  prairie  provinces  with  their  severe  winter  temperatures  and  short  summers  have  so  Qntarlo, 
that  they  are  omitted  in  the  maps  showing  number  of  trees.  The  great  centers  of  commercial  apple  production  are  the  Niagara  Peninsula  of  Ontario,  the  north  shore  of  s0f 

and  the  famous  Annapolis  Valley  of  Nova  Scotia.  The  orchards  of  the  western  Ontario  Peninsula  apparently  do  not  yield  so  well  as  those  of  the  Niagara  region.  The 
apple  planting  in  British  Columbia  and  elsewhere  are  indicated  by  the  number  of  trees  not  of  bearing  age  in  these  regions. 
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EUROPEAN  COUNTRIES 
SELECTED  FRUITS 
ACREAGE  AND  PRODUCTION 


. , - Owino-  t-n  wide  differences  among  European  countries  in  the  method  of  recording  fruit 

JRES  i i3-i  io  —Distribution  of  apples  and  peaches  in  certain  c°unt"“  °fri5,“  twee°  the  maps  is  possible.  In  France  apples  are  grown  mostly  along  the  northern  coast  in 
, the  map  of  each  country  should  be  ordered  separately  and  no  hwest Specially  in  Baden  and  Wurttemberg.  Peaches  are  practically  confined  to  the  southern 

mostly  in  the  milder  southwestern  section,  Ly0n. 

e,  the  important  center  of  production  being  in  the  Rhone  Valley  near  uy 
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THE  GRAPE  and  its  products  have  been  known  through- 
out historical  times.  Native  to  Asia  Minor  and 
southern  Europe,  the  grape  supplied  food  and  drink 
to  the  early  peoples  of  the  eastern  Mediterranean  region  and 
followed  the  lead  of  the  nations  westward  to  the  Atlantic. 

Although  grown  in  other  sections  of  Europe,  the  vinifera 
grape  is  especially  adapted  to  the  Mediterranean  region. 
The  root  system  of  some  of  the  varieties  penetrates  to  great 
depths,  enabling  the  plants  to  secure  moisture  during  the 
long  drought  which  characterizes  the  summer  months  in  that 
region.  Unlike  the  citrus  fruits,  the  grape  does  not  ripen 
in  the  winter  or  at  the  end  of  the  rainy  period,  but 
must  grow  and  come  to  maturity  during  the  summer  and 
fall.  This  necessity  for  heat  greatly  limits  the  geographic 
range  of  the  vinifera  species.  The  summers  of  north- 
western Europe  are  not  sufficiently  warm  to  mature  the 
crop  except  under  glass.  The  northern  limit  of  the  vine- 
yard region  extends  from  the  southern  coast  of  Brittany 
northeast  to  include  the  valleys  of  the  Moselle,  the  upper 
Rhine,  and  thence  southeasterly  through  Austria  and 
Hungary  to  the  Sea  of  Azof  and  the  Caucasus.  In  the 
northeastern  section  of  the  area  thus  bounded,  the  sum- 
mers, though  warm,  are  short  and  the  winters  severe,  and 
the  vine  does  not  occupy  as  important  a place  in  the  agri- 
culture as  it  does  in  the  Iberian  Peninsula,  France,  Italy, 
and  Greece. 

Europe  (figs.  121  and  123). — France  produces  more  wine 
than  any  other  European  country.  The  reported  acreage  in 
vines  is  not  so  great  as  that  of  Italy,  but  the  more  inten- 
sive cultivation  gives  a larger  average  yield  per  acre  (about 
2.4  tons  of  grapes  per  acre  in  France  and  1.6  in  Italy). 

The  grape  is  a very  important  crop  in  France;  despite  the 
large  yield  per  acre  and  the  fact  that  much  of  northern 
France  does  not  produce  wine,  about  7.5  per  cent  of  the 
cultivated  land  or  3.1  per  cent  of  the  total  area  is  devoted 
to  the  vine.  This  area  comprises  four  large  districts  and 
numerous  small  districts,  some  of  them  noted  for  the  quality 
rather  than  the  quantity  of  their  product.  The  more  impor- 
tant regions  are  the  valley  of  the  Eoire,  the  Bordeaux  region 
of  southwestern  France,  Burgundy  (chiefly  the  Saone  Val- 
ley), and  the  Midi  in  the  southeast.  Within  these  regions 
are  districts,  sometimes  adjacent,  which  produce  wines  of 
different  degrees  of  excellence.  The  wines  of  the  Loire  Valley 
are  mainly  a very  ordinary  sort.  They  are  raised  on  the 
slopes  bordering  the  river  and  its  tributaries.  The  vineyards 
of  Bordeaux  occupy  the  banks  of  the  Gironde,  the  Garonne, 
and  the  Dordogne.  This  region  is  divided  into  seven  dis- 
tricts, each  producing  a particular  wine,  of  which  those  of  the 


grapes 


Medoc  are  most  famous.  This  wine  comes  from  the  south 
bank  of  the  Gironde  and  Garonne.  The  best  Bordeaux  win  s 
are  produced  on  a series  of  knolls  covered  with  a soil  com- 
nf  loro-P  mi  art  7.  nebbles  mixed  with  a variable  propor- 


tion of  sand  and  clay. 

That  French  vineyards  are  not  situated  on  the  river 
bottoms  is  best  shown  by  the  conditions  in  Burgundy.  e 
region  of  the  C6te-d’Or,  from  which  come  the  most  famous 
wines,  lies  along  the  western  slope  of  the  Sa6ne  Valley,  at 
this  point  more  than  25  miles  wide.  The  plain  is  given 
over  to  cereals  and  forests.  The  vineyards  occupy  only  a 
portion  of  the  slope  about  12  miles  from  the  river.  They 
form  a narrow  strip  little  more  than  a mile  in  width  and 
rise  part  way  up  the  slope  (to  900  feet)  toward  the  forested 
plateau  surface.  In  this  region  the  seasonal  variations  of 
temperature  are  much  more  marked  than  at  Bordeaux  and 
the  springs  are  earlier  and  more  subject  to  frost.  For  this 
reason  the  vines  are  grown  on  the  slope,  where  air  drainage 
affords  frost  protection.  The  rainfall  is  about  28  inches,  with 
a winter  maximum.  The  summer  rainfall  is  abundant, 
and  a dry  autumn  is  favorable  to  the  grape  harvest. 
The  valley  slope  is  covered  with  a deep  stony  soil,  kept 
moist  by  seepage  from  the  forested  surface  above. 

The  vineyards  of  the  Champagne,  hardly  distinguishable 
in  figure  121,  are  restricted  to  less  than  35,000  acres  and  lie 
at  the  northern  limit  of  vine  culture  in  France.  The  vine- 
yards are  on  the  lower  slopes  of  the  irregular  escarpment 
facing  the  southeast.  Most  of  the  vineyards  have  a south- 
erly exposure  and  rest  upon  a chalk  subsoil,  the  surface 
soil  being  greatly  modified  by  cultivation. 

The  vineyards  of  the  Midi  are  the  most  extensive  of  France 
and  produce  an  abundance  of  light  wines.  A very  large 
acreage  is  found  on  the  alluvial  plains  of  Roussillon  and  about 
Montpellier,  where  the  deep  soil  permits  extensive  root  de- 
velopment and  produces  a high  yield.  The  vineyards  of  the 
slopes  are  classified  as  “half-mountain”  and  “mountain.” 
These  vineyards  produce  heavier  and  more  highly  colored 
wines  than  those  of  the  plains,  but  yield  somewhat  less.  In 
this  region  of  Mediterranean  climate  summer  drought  some- 
times causes  serious  damage  to  the  crop. 

In  Italian  vineyards,  as  is  the  case  with  citrus  fruits 
and  olives,  other  crops  are  grown,  except  in  the  south 
and  in  Sicily,  where  the  area  of  mixed  vineyards  is  small. 
Legumes  (peas,  beans,  and  vetches)  are  used  for  cover  crops 
in  certain  regions.  The  importance  of  hill  slopes  in  Italian 
vine  culture  is  indicated  by  the  fact  that  only  14  per  cent 
of  the  crop  is  raised  on  land  classed  as  plain,  while  58  per 
cent  is  grown  on  the  hills  and  28  per  cent  in  the  mounains. 


The  dry  climate  of  extreme  southern  Spain  and  of  Greece 
favors  the  production  and  drying  of  raisin  grapes.  In 
Spain  the  crops  of  Malaga  and  in  Greece  those  of  the  Corinth 
are  best  known.  During  the  period  of  shortage  of  grapes  in 
France,  due  to  the  ravages  of  the  phylloxera,  large  quantities 


of  Greek  grapes  were  obtained  for  wine  making.  These 
regions  also  produce  table  grapes  for  foreign  markets.  The 
largest  exports  are  from  Almeria  in  Spain. 

United  States  (fig.  120). — In  the  United  States  both 
the  vinifera  and  native  varieties  of  grapes  are  grown.  Cali- 
fornia has  nearly  two-thirds  of  the  acreage  in  the  United 
States,  practically  all  vinifera  varieties,  owing  to  its  Medi- 
terranean type  of  climate.  The  grapes  are  grown  for  wine, 
for  table  use,  and  for  raisins,  the  San  Joaquin  Valley  pro- 
ducing nearly  all  the  raisins  used  in  the  United  States.  In 
the  other  Western  States  the  grapes  are  principally  of  the 
native  varieties,  and  in  the  moister  and  cooler  climate  of 
the  Eastern  States  only  the  native  varieties  can  be  success- 
fully grown.  The  most  important  center  of  production  in  the 
East  extends  in  a narrow  belt  along  the  southern  shore  of 
Lake  Erie,  and  there  are  minor  centers  in  the  Finger  Lakes 
region  of  New  York  and  along  the  southeastern  shore  of 
Lake  Michigan.  These  native  grapes  are  also  used  for  wine, 
but  the  quality  is  generally  esteemed  not  equal  to  that  made 
from  the  vinifera  varieties.  The  native  varieties  are  pre- 
ferred, however,  by  many  people  for  table  use,  and  the 
greatly  increased  consumption  of  grape  juice  has  opened  a 
new  market  for  the  crop.  The  muscadine  group  of  native 
grapes  is  of  increasing  importance  in  the  South  Atlantic 
and  other  Southern  States. 

Argentina,  Uruguay,  and  Chile  (fig.  125.) — In  Chile, 
where  conditions  of  topography  and  climate  are  much 
like  those  of  California,  a similar  grape  industry  is  estab- 
lished. Most  of  the  vineyards  of  the  arid  northern  section 
are  irrigated,  while  the  nonirrigated  type  prevails  in  the 
south.  Across  the  Cordilleras,  in  Argentina,  the  grape  is  also 
largely  cultivated,  mainly  where  water  is  available  for  irri- 
gation. In  both  Argentina  and  Chile  the  population  is 
largely  of  south  European  origin,  and  the  quantity  of  wine 
produced,  much  of  it  poor  in  quality,  does  not  satisfy  t e 
local  demand.  In  Uruguay  there  is  a small  acreage  near 
the  city  of  Montevideo.  , 

Australia  (fig.  124). — In  the  Mediterranean  climate  0 
South  Australia  an  important  grape,  wine,  and  raisin  industry 
has  developed.  The  local  demand  for  wane,  while  rapi  } 
increasing,  is  as  yet  somewhat  limited,  and  foreign  markets 
are  hard  to  secure. 

The  vine  is  not  important  in  the  humid  tropics  because 
fungous  diseases. 
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*•  'Jtner  centers  ot  production  uavc  1 n New  Tersey,  in 

production  of  grapes  in  the  Hudson  Valley,  in  so 
and  in  several  of  the  valleys  of  Oregon  and  Washington. 


GRAPES 


Figure  i 2 i . — Vineyards  in  Europe  and  Algeria.  Comparison  with  figure  123  indicates  that  the  supremacy  of  Italy  in  vine  growing  is  only  apparent  As  will  be  noted  in  connection 
with  citrus  fruits  and  olives,  the  Italian  practice  of  intermingled  cultivation  of  grapes  with  other  crops  greatly  augments  the  reported  vine  acreage  The  highly  localized  distribution 
vines  in  France  is  noticeable.  No  statistics  are  available  for  European  Turkey  and  Bulgaria.  a 0 

Figure  122.— The  insert  map  shows  the  distribution  in  Italy  of  peas,  beans,  and  other  edible  legumes,  crops  commonly  grown  among  the  vines  and  orchard  trees. 
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. , Alaeria  so  far  as  figures  are  available.  The  leading  rank  of  France  in  grape  production  will  be  noted.  The 

Figure  123. -Distribution  of  the  products  of  the  vine  in  Europe  and  ° The  better  known  wines,  however,  come  from  the  Bordeaux  region  on  the  Garonne  River,  from 

greatest  production  of  wine  in  France  is  along  the  Mediterranean  coast  n^I -on  ^ ^ production  in  Itaiy  are  near  Naples  and  along  the  slopes  of  the  Apennines  in  northern  Italy, 

the  banks  of  the  Rhone,  and  from  the  province  of  Champagne.  1 ie  p 
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CITRUS  FRUIT'S  AND  OLIVES 


THE  CITRUS  FRUITS  of  commerce  comprise  chiefly  the 
orange,  the  lemon,  the  pomelo  or  grapefruit,  and  the 
lime.  It  is  probable  that  citrus  fruits  were  first  culti- 
vated in  southeastern  Asia.  These  fruits  do  not  extend  into 
regions  of  severe  frost,  the  zone  of  orange  cultivation  reach- 
ing its  northern  limit  at  about  the  45th  parallel  in  France  and 
Italy.  At  no  other  point  in  either  hemisphere  does  it  reach 
so  far  northward  as  40°.  Throughout  the  Tropics  oranges 
are  grown  in  large  but  unknown  quantities,  consisting  mostly 
of  seedling  fruit.  Of  these  tropical  varieties  some  are 
doubtless  valuable,  but  many  are  sour,  bitter,  dry,  or  other- 
wise undesirable.  The  regions  of  large  commercial  im- 
portance all  lie  upon  the  poleward  margin  of  the  region  of 
possible  production. 

Citrus  fruits,  like  many  other  crops,  grow  on  a wide 
varietv  of  soils.  The  physical  condition  of  the  soil  is  perhaps 
more  often  a limiting  factor  in  citrus-fruit  production  than 
is  its  chemical  composition.  In  general,  citrus-fruit  lands 
must  be  so  situated  topographically  and  be  of  such  texture 
as  to  afford  ready  underdrainage.  To  this  requirement  the 
coarse  alluvium  of  piedmont  slopes,  such  as  are  found  in  the 
valleys  of  southern  California  and  on  the  plateau  border  of 
eastern  Spain,  is  most  admirably  suited. 

United  States  (figs.  1 27-1 29). — The  citrus-fruit  industry 
started  in  Florida,  where  climatic  conditions  are  not  unlike 
those  of  southern  China,  to  which  citrus  fruits  are  indig- 
enous. The  United  States  production  at  present  forms 
about  one-third  of  the  world  crop. 

The  citrus  orchards  in  California  are  located  mostly  along 
the  western  and  southern  slopes  of  the  foothills  of  the  Coast 
Range  in  Orange,  Riverside,  San  Bernardino,  and  Los 
Angeles  Counties.  There  is  considerable  commercial  pro- 
duction also  in  San  Diego,  Ventura,  and  Santa  Barbara 
Counties,  in  southern  California,  and  along  the  foothills  of 
the  Sierras  in  central  California,  especially  around  Porter- 
ville and  Lindsay,  and  in  Butte  County  in  the  northern  part 
of  the  State.  In  Arizona  there  is  an  important  development 
in  the  Salt  River  Valley.  In  Florida  the  citrus  belt  lies  to 
the  southeast  of  a line  drawn  from  St.  Augustine  to  Tampa 
and  extends  southward  along  both  coasts.  An  extensive 
acreage  of  oranges,  mostly  of  the  Satsuma  variety,  has  been 
planted  along  the  Gulf  Coast  from  Florida  to  Texas,  while 
in  southeastern  Louisiana,  below  New  Orleans,  round 
oranges  are  being  grown  on  a commercial  scale,  and  in  the 
lower  Rio  Grande  Valley  in  southern  Texas  a citrus-fruit  in- 
dustry , mostly  round  oranges  and  pomeloes,  is  being  developed. 

Europe  (fig.  131). — In  the  production  of  oranges  the 
Valencia  region  of  Spain  exceeds  any  other  in  Europe.  1 his 
small  region,  watered  by  the  River  Jucar  and  other  short 
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streams  (see  fig.  126),  produces  about  as  much  fruit  as  is 
grown  in  the  citrus  regions  of  the  United  States.  The 
oranges  are  of  several  varieties.  Half  the  exports  go  to  the 
United  Kingdom.  Other  important  buyers  of  Spanish 
oranges  are  Germany,  France,  the  Netherlands,  and  Belgium. 

Italian  citrus  fruits  are  grown  in  three  somewhat  separated 
regions.  The  most  northerly,  on  the  Gulf  of  Genoa,  has  little 
commercial  significance,  but  is  interesting  geographically 
because  of  its  high  latitude,  440  N.  Heat  reflected  from  the 
Gulf  to  the  Ligurian  slopes  is  an  important  factor  in  the 
creation  of  a climate  suitable  to  oranges.  The  largest  Italian 
citrus  region  is  in  Sicily,  where  lemon  growing  is  the  domi- 
nant form  of  the  industry.  The  Sicilian  groves  are  located 
near  the  shore  or  in  the  valleys,  chiefly  on  the  northern  and 


eastern  sides  of  the  island.  The  region  of  largest  importance 
is  the  “Horn  of  Gold,”  a small,  triangular  plain  upon  which 
the  city  of  Palermo  is  situated.  The  fruit  ripens  at  nearly 
all  seasons  of  the  year,  but  chiefly  during  the  winter.  Sicily 
supplies  lemons  to  all  of  Europe  and  competes  in  the  United 
States  with  the  American  industry.  The  large  citrus  acreage 
of  Italy  as  compared  with  that  of  Spain  is  due  to  the  large 
figures  for  the  Campania  region,  where  the  reported  area 
includes  citrus  trees  scattered  among  other  trees  and  other 
crops  as  well  as  land  devoted  exclusively  to  citrus  groves. 

Of  the  other  citrus  regions  on  the  Mediterranean,  Algeria 
and  Syria  are  the  most  important.  The  crop  of  Syria  is 
taken  largely  by  Great  Britain  and  Russia.  . 

The  citrus  production  of  Japan  and  India  is  chiefly  for 
home  consumption.  The  principal  centers  of  production  in 


the  latter  country  lie  in  the  Khasi  Hills  and  about  Nagpur, 
from  which  there  is  some  trade  with  the  surrounding  regions. 

The  Tropics  as  a whole  do  not  figure  largely  in  citrus-fruit 
trade.  In  certain  of  the  West  Indies,  however,  chiefly  Haiti 
and  Montserrat,  a considerable  industry  has  developed  in  the 
production  of  limes.  This  fruit  is  used  in  the  manufacture 
of  citrate  of  lime,  lime  juice,  etc. 

In  the  Southern  Hemisphere,  particularly  in  northern 
Argentina,  South  Africa,  and  Australia,  there  are  large  areas 
suitable  to  citrus-fruit  production,  but  since  their  fruit  ripens 
in  July  and  August  it  must  be  sold  in  the  limited  market 
of  the  Southern  Hemisphere  or  compete  with  the  various 
fruits  ripening  at  that  time  in  North  America  and  Europe. 
As  a result  there  is  little  encouragement  for  the  expansion  of 
the  industry  in  these  regions. 

Citrus  fruits  are  also  raised  in  varying  quantities  in  the 
following  countries:  Brazil,  China,  Cuba,  Greece,  Mexico, 

Palestine,  Paraguay,  Porto  Rico,  Portugal,  and  South  Africa. 
Authoritative  statistics  of  production  in  these  countries  are 
unavailable,  hence  no  attempt  has  been  made  to  show 
graphically  the  citrus-producing  areas. 


THE  OLIVE,  more  than  any  other  fruit  crop,  is  adapted 
to  regions  of  small  summer  rainfall  having  the  Mediter- 
ranean type  of  climate.  The  distribution  of  this  crop 
is  determined  by  the  inability  of  the  tree  to  withstand  severe 
freezing,  together  with  its  marked  ability  to  thrive  in  regions 
of  low  rainfall  and  to  endure  prolonged  drought.  The 
drought  resistance  of  the  olive  is  due  in  part  to  the  surface 
root  development  which  enables  the  tree  to  collect  moisture 
after  a light  rainfall,  and  also  to  the  character  of  the  leaves, 
which  tend  to  reduce  evaporation. 

The  olive  is  almost  universally  grown  in  the  Mediterranean 
countries.  In  some  districts  it  has  large  commercial  impor- 
tance, as  on  the  dry  slopes  of  Andalusia,  where  the  olive  forms 
the  chief  agricultural  crop.  Other  important  regions  are 
southern  Italy,  particularly  Apulia  and  Calabria,  and  south- 
eastern Tunis.  In  the  latter  country  the  olive  is  not  important 
in  the  northwest,  where  the  rainfall  is  highest,  but  occupies 
the  drier  eastern  coast  lands.  The  olive  crop  is  gathered 
and  the  oil  expressed  in  the  late  autumn.  Olive  oil  is  of 
great  importance  in  this  region,  which,  owing  to  lack  of  sum- 
mer pasture,  is  not  able  to  produce  butter. 

The  olive  is  also  grown  to  a considerable  extent  in  Cali- 
fornia, where  oil  of  a high  quality  is  produced.  The  orchards 
are  located  mostly  along  the  foothills  in  southern  California 
west  of  the  Coast  Range,  along  the  eastern  side  of  the  San 
Joaquin  Valley,  and  in  the  valleys  opening  into  San  Fran- 
cisco Bay.  There  is  also  a small  production  of  olives  in  the 
Salt  River  Valley  of  Arizona. 
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Figure  127  a.  Lemons  are  produced  principally  in  southern  California,  where  most  of  
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1A1  . 'ruraa  imnorfant  centers  of  acreage  appear  in  the  Mediterranean  region— the  Valenciadistrict  of  Spain,  the  Campania 

Figurb  130.— Citrus-fruit  acreage  in  Europe  and  Algeria.  11  P Italian  custom  of  growing  fruits  in  mixed  orchards  and  in  combination  with  other  crops,  the  citrus- 

region  of  Italy,  and  the  northern  and  eastern  coasts  of  Sicily.  Bfa"?e“ao  . . ...  t. 

fruit  acreage  of  Campania  appears  of  disproportionate  importance mnaP-duction  the  Valencia  region  of  Spain  is  the  most  important  in  the  Mediterranean  region,  while  the 
Figure  1 31. -Citrus-fruit  production  in  Europe.  On  of  Austria  have  small  citrus-fruit  crops,  but  they  do  not  show  on  the  scale  of  this  map.  The  size 

Campania  region  is  relatively  unimportant.  France  and  the  Adriatic  coast 
and  distribution  of  the  Albanian  and  Greek  crops  are  not  known. 
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Figure  132. — Olive  acreage  in  Europe.  The  olive  acreage  is  densest  in  Andalusia,  Sicilv  Calabria  onH  *.u~  a j • ^ 

greater  density  of  the  acreage  than  of  the  production  in  parts  of  Italy  is  due  to  the  custom  of  inter  mingling  other  crn^t  ^°ast  of  Italy.  As  in  the  case  of  citrus  ru 

receive  little  care,  like  the  typical  farmers*  apple  orchards  in  the  United  States.  0 & * with  olive  trees,  and  of  planting  extensively  orchard 

Figure  133- — Production  of  olives  in  Europe  and  Algeria.  The  yield  varies  greatly  from  vear  to  vear  *w  rvF  o™,- 
greatest  producer  of  olives  and  of  oil  (see  graph  on  the  side  of  the  map,  which  shows  the  average  production  of  191  ^pa  11  and  Corsica  for  1912  being  very  low.  Spain  is  normal  > 
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THE  ARABIAN  COFFEE  tree  is  indigenous  to  and  prob- 
ably derived  from  the  province  of  Kaffain  Abyssinia, 
where,  at  an  altitude  of  6,000  feet,  the  climate  is  mild 
and  relatively  moist,  the  rainfall  being  about  45  inches,  most 
of  which  falls  in  the  summer.  These  conditions  are  more  or 
less  typical  of  those  regions  to  which  the  tree  has  been  trans- 
planted (fig.  135)*  Other  varieties,  more  recently  discov- 
ered, differ  somewhat  in  their  requirements. 

Coffee  was  early  introduced  into  Arabia,  where  the  dry, 
terraced  slopes  of  Yemen  still  produce,  under  irrigation,  the 
much-prized  Mocha.  In  the  seventeenth  century  the  crop 
was  carried  by  the  Dutch  to  Java,  where  its  success  on  the 
humid  mountain  slopes  led  to  its  introduction  into  southern 
India  and  Ceylon.  In  Ceylon  the  coffee  industry  throve  until 
1870,  when  a leaf  fungus  appeared  and  within  15  years  had 
practically  driven  it  out  of  existence. 

In  the  seventeenth  century  also  coffee  was  introduced  into 
the  West  Indies,  whence  it  eventually  spread  to  Mexico  and 
to  Central  and  South  America.  Although  some  of  the  finest 
coffees  now  come  from  the  mountains  of  Jamaica  and 
Central  America,  the  great  expansion  of  the  industry  in 
Brazil  gives  that  country  a peculiar  interest,  as  the  con- 
ditions there  are  most  generally  favorable  to  the  crop. 

The  coffee  district,  which  lies  chiefly  in  the  southeastern 
plateau  section  of  Brazil  (fig.  136),  extends  southwestward 
from  Rio  de  Janeiro  into  the  state  of  Sao  Paulo,  which  con- 
tains the  greatest  plantations.  Among  the  favorable  condi- 
tions for  coffee  found  here  are  large  areas  of  residual  soil  of 
high  iron  and  potash  content,  the  rolling  topography  of  the 
plateau  surface,  which  insures  free  drainage  of  both  air  and 
water,  absence  of  rests,  and,  above  all,  a favorable  climate. 

The  average  rainfall  in  the  coffee  district  is  from  45  to  60 
inches.  The  region  has  its  heaviest  rains  during  the  summer 
and  much  less  during  the  winter.  The  absence  of  heavy 
rain  in  winter  is  most  important  in  harvesting  and  drying 
the  crop.  Summer  temperatures  are  high,  but  winter  tem- 
peratures sometimes  go  below  freezing.  Because  of  the 
tendency  of  cold  air  to  collect  in  low  places,  the  valleys 
below  2,000  feet  are  not  planted  to  coffee.  The  tendency 
to  keep  to  the  uplands  between  valleys  is  well  shown  in 
figure  136. 

Owing  to  these  and  other  advantages,  Brazil  produces 
over  70  per  cent  of  the  world’s  crop.  Scarcity  of  labor 
induces  certain  methods  in  the  picking  and  preparation  of 
the  crop  which  do  not  give  it  the  highest  quality.  Arabia 
and  Java  and  other  small  areas  producing  coffee  of  special 
quality  are  thus  able  to  compere  with  Brazil,  which  has  not 
been  able  to  occupy  the  field  so  long  held  by  the  choicer 
grades  from  the  Old  World. 


COFFEE  AND  TEA 


THE  TEA  plant  is  native  to  the  mountains  of  southern 
China,  Indo-China,  Burma,  and  Assam.  Tea  was  used 
in  China  probably  long  before  the  Christian  era,  and 
from  China  came  the  tea  supply  of  the  world  until  a compara- 
tively recent  date.  The  plant  early  spread  to  Japan,  was 
carried  to  Taiwan  (Formosa)  about  100  years  ago,  to  India 
about  75  years  ago,  and  to  Ceylon  only  after  the  failure  of 
the  coffee  industry  between  1875  and  1885. 

Different  environmental  conditions  have  produced  several 
varieties  of  tea,  of  which  the  large-leaved  Assam  varieties  and 
the  small-leaved  China  varieties  are  most  distinct.  Differ- 
ences in  the  quality  of  the  product  are,  however,  due  much 
more  to  conditions  of  production,  picking,  and  manufacture 
than  to  the  variety  of  the  plant. 

Tea  is  cultivated  on  the  mountain  slopes  of  Java,  Ceylon 
and  India,  and  at  various  points  northward  to  the  35th 
parallel  in  China,  the  38th  in  Japan,  and  in  the  southeastern 
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Figure  134.— The  three  important  countries  exporting  tea  are  India, 
Ceylon,  and  China,  while  the  three  leading  importing  countries  are  the 
United  Kingdom,  Russia,  and  the  United  States. 


United  States.  Extremes  of  temperatures  and  lack  of  rain- 
fall tend  to  check  rapid  growth  and  thus  make  the  crop 
unprofitable.  Since  the  number  of  pickings,  and  therefore 
the  size  of  the  crop,  depends  upon  the  rapidity  with  which 
new,  tender  shoots  are  put  forth,  it  is  evident  that  the  longer 
the  warm  season  and  the  more  evenly  distributed  and 
abundant  the  rainfall  the  larger  will  be  the  crop. 

Tea  is  grown  on  a wide  range  of  soils  and  topography.  In 
China  poor  soils  and  steep  slopes  predominate.  In  Assam 
virgin  forest  land  on  the  valley  bottoms  is  preferred.  All  tea 
lands  must  have  good  drainage,  whether  it  is  produced  nat- 
urally by  rough  topography  or  by  artificial  drainage,  as  in 
Assam.  The  tea  plant  is  very  sensitive  to  stagnant  water, 
not  only  at  the  surface,  but  in  the  subsoil. 

Favorable  geographical  conditions  for  the  tea  plant  being 
easily  found,  commercial  production  remains  in  the  Orient 
because  the  large  amount  of  cheap  labor  required  can  not 
be  had  in  the  New  World.  Mechanical  devices  have  largely 


supplanted  hand  labor  in  tea  manufacture,  but  no  devices 
for  picking  the  crop  have  been  found  satisfactory. 

China  is  the  world’s  largest  tea  producer.  Statistics  of 
acreage  and  production  do  not  exist,  but  the  known  exports, 
together  with  the  very  large  home  consumption,  give  China 
a crop  estimated  to  be  about  eight  times  that  of  India.  East 
central  China  is  the  region  of  greatest  production,  especially 
the  coastal  and  interior  provinces  bordering  and  immedi- 
ately south  of  the  Yangtze-Kiang.  The  severity  of  the  win- 
ter climate,  together  with  the  none  too  abundant  rainfall, 
causes  the  tea  to  “flush”  or  produce  shoots  so  slowly  that 
only  three  or  four  pickings  can  be  made  between  April  and 
October. 

Japan  (fig.  138). — The  climate  of  Japan  is  more  mild  and 
uniform  than  that  of  China.  The  tea  acreage,  however,  is 
not  large  and  the  crop  not  of  the  highest  grade.  In  the 
northern  end  of  the  province  of  Taiwan  (Formosa)  the 
famous  Oolong  tea  is  grown  upon  the  terraced  mountain 
slopes  bordering  the  river  Tamsui.  Here  the  winter  tem- 
perature does  not  go  below  53 0 F.  and  the  annual  rainfall 
averages  78  inches. 

India  and  Ceylon  (fig.  139). — In  India  the  region  of 
largest  importance  lies  in  Assam  and  Darjiling,  in  Bengal. 
Tea  is  also  grown  on  the  western  slopes  of  the  Cardamon 
and  Nilgiri  hills,  in  the  extreme  south.  The  Assam  region 
includes  the  lower  slopes  of  the  Himalayas  and  the  Khasi 
Hills.  The  monsoon  rainfall  on  these  slopes  is  very  heavy 
and  the  summers  are  long,  hot.  and  humid;  as  a result  the 
growth  of  tea  is  rapid  and  twelve  to  sixteen  pickings  are 
obtained  during  the  wet  season.  In  this  region  of  heavy  rain- 
fall the  problem  of  soil  erosion  and  drainage  is  of  importance. 
Removal  of  the  forest  from  the  upper  slopes  permits  the  ero- 
sion of  soil  at  so  rapid  a rate  that  the  tea  must  be  grown  on 
terraces,  as  in  Darjiling.  Even  then  the  heavy  rainfall  causes 
serious  landslides  unless  efficient  drainage  is  provided. 
Under  these  conditions  the  land  of  the  lower  slopes  or  the 
adjoining  plains  is  found  more  fertile  and  easily  managed. 

Ceylon  has  an  advantage  in  tea  production  over  both 
China  and  Assam.  Its  southerly  position  gives  it  warm  win- 
ters, and  as  it  receives  moisture  from  the  winter  as  well  as 
the  summer  monsoon,  “flushing”  continues  throughout  the 
year,  except  at  pruning  time.  This  permits  a picking  to  be 
made  every  week  or  ten  days.  The  tea  lands  of  Ceylon  lie 
chiefly  on  the  mountain  slopes  up  to  6,000  feet  elevation. 

Most  of  the  tea  of  India  and  Ceylon  is  now  raised  on 
large  estates  with  European  managers.  In  Assam  and 
Ceylon  the  native  populations  are  not  large  and  the 
requisite  labor  is  supplied,  sometimes  with  difficulty,  by 
temporary  help  from  the  more  densely  settled  regions.  The 
small  consumption  of  tea  among  the  natives  gives  India  and 
Ceylon  a relatively  high  place  as  exporters  when  compared 
with  China  and  Japan. 
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Figure  135. — Distribution  of  the  world’s  coffee  crop.  Although  the  coffee  tree  is  a native  of  the  Eastern  Hemisphere,  95  per  cent  of  the  world’s  crop  is  now  grown  in  the 
New  World.  The  outstanding  importance  of  the  Brazilian  area  serves  to  distract  attention  from  other  noteworthy  areas,  namely,  Venezuela,  Colombia,  Central  America,  the  West 
Indian  Islands,  Abyssinia,  southern  Arabia,  India,  and  Java.  The  large  production  of  Brazil  (over  70  per  cent  of  the  world  crop)  makes  it  impossible  to  restrict  properly  the 
dotted  area  of  Brazil  in  this  map  and  still  show  the  less  important  producing  regions.  In  the  graph  at  the  bottom  of  the  map  it  will  be  noted  that  the  United  States  consumes  m°re 
coffee  than  any  other  two  countries,  but  that  the  consumption  per  capita  is  highest  in  Sweden. 
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Figure  j36  -In  the  absence  of  statistics  of  acreage  or  production  of  coffee  in  the  minor  divisions  of  Brazil,  the  above  map,  showing  only  the  general  location  of  the  coffee 
Plantations  of  Sao  Paulo  has  been  adapted  from  a map  by  F.  F.  Ramos  in  “The  Valorization  of  Coffee,”  second  edition  (Antwerp,  1907).  The  coffee  plantations  are  located 
00  the  slopes  and  undulating  plateaus  between  the  valleys,  and  not  in  the  lowlands,  where  air  drainage  causes  injury  from  chilling  temperatures. 
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VEGETABLES 


VEGETABLES  are  grown  in  the  United  States  under 
three  different  systems  of  farming,  which  may  be 
described  as  truck  growing,  market  gardening,  and 
home  gardening.  Truck  growing,  as  distinguished  from 
market  gardening,  consists  in  the  growing  of  vegetables  at 
such  a distance  from  market  that  railroad  or  water  trans- 
portation is  required  to  reach  the  market. 

Each  of  these  three  types  of  vegetable  production  may  be 
recognized  on  the  map  (fig.  140).  Truck-growing  centers 
can  be  seen  in  central  Florida,  southwestern  Mississippi,  west- 
ern Tennessee,  southeastern  Missouri,  in  eastern  Iowa,  along 
both  shores  of  Lake  Michigan,  in  the  Nor- 
folk, Va.,  region,  and  on  both  sides  of  Chesa- 
peake and  of  Delaware  Bays.  Much  of  the 
vegetable  production  of  Long  Island  and  of 
western  New  Y ork  is  also  of  the  truck-growing 
type.  The  market-gardening  centers,  where 
the  vegetables  are  carried  to  the  markets  in 
wagons,  naturally  are  found  around  the  large 
cities.  Many  of  these  may  be  recognized  on 
the  map — Boston,  New  York,  Philadelphia, 

Baltimore,  Pittsburgh , Cleveland , Cincinnati , 

Louisville,  Indianapolis,  Chicago,  St.  Louis, 

Denver,  Los  Angeles,  and  San  Francisco. 

The  home  gardens  on  farms  are  represented 
on  the  map  by  the  thin  but  more  or  less  even 
distribution  of  dots  which  covers  most  of  the 
eastern  half  of  the  United  States.  The  places 
where  these  dots  are  very  thin  or  entirely 
absent  are  regions  of  sparse  population,  such 
as  northern  Maine;  the  Adirondacks;  the  Al- 
legheny and  Cumberland  Mountains;  south- 
eastern Georgia ; southern  Florida;  northern 
Michigan,  Wisconsin,  and  Minnesota;  and 
most  of  the  West  outside  of  the  irrigated 
areas. 

Truck  growing  is  carried  on  generally  where 
the  land  is  cheap  in  price  as  compared  with 
market-garden  land  near  the  cities,  and  where 
the  transportation  facilities  are  good.  In 
truck  growing  less  intensive  methods  of  cul- 
ture usually  are  practiced  than  in  market 
gardening  and  fewer  kinds  of  vegetables  are 
grown,  but  the  acreage  devoted  to  a single  crop  is  much 
larger.  In  many  localities  only  one  or  two  truck  crops  are 
grown,  and  these  frequently  become  the  leading  “cash  crops 
of  the  region,  grown  in  rotation  with  staple  crops  in  a system 
of  mixed  farming,  or  else  grown  in  succession  on  the  same 
land  by  farmers  specializing  in  this  crop. 

Referring  to  the  maps  of  the  different  vegetables  showing 
acreage  on  farms  reporting  1 acre  or  more,  it  may  be  noted, 
for  instance,  that  the  large  production  of  vegetables  (fig- 
x4°)  in  the  region  east  of  San  Francisco  is  made  up  princi- 
pally of  four  truck  crops,  asparagus  (fig.  I41)*  onions  (fig- 
J46)»  celery  (fig.  I43)>  and  cabbage  (fig.  I42)-  1°^er.  0 
mrd  of  the  acreage  of  asparagus  in  the  United  States 
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1909  on  farms  having  1 acre  or  more  was  in  this  delta 
region  of  California. 

Similarly  the  commercial  production  of  cabbage  is  concen- 
tratedinanumberof  small  areas,  themost  important  of  which  is 
the  lowland  region  of  western  New  York.  New  York  has  about 
one-third  of  the  acreage  of  cabbage  on  farms  reporting  1 acre 
or  more.  The  farms  growing  cabbage  are  for  the  most  part 
of  moderate  size,  the  cabbage  crop  occupying  a definite 
place  in  the  rotation.  Important  centers  of  cabbage  pro- 
duction are  also  located  along  the  south  shore  of  Lake  Erie; 
near  Detroit  and  Saginaw,  Mich.;  around  Green  Bay,  Wis.; 


SWEET  POTATOES  AND  YAMS 
ACREAGE,  1909 


EACH  DOT  REPRESENTS 
500  ACRES 


“TT -nrnrliirtioTi  of  sweet  potatoes  is  practically  confined  to  that  section  of  the  United  States 

Figure  139-The  P^  days  and  the  mean  summer  temperature  above  72".  The 

where  the  average  T v where  sweet  potatoes  are  an  important  commercial  crop,  marketed 

i^a^Lcen^cfties. mMosl^oNthe^ production 'in  the  Southern  States  is  consumed  locally,  replacing  Irish  pota- 
toes  to  a large  extent  (compare  with  fig.  87). 

between  Milwaukee  and  Chicago;  in  central  Florida;  south- 
ern Texas;  the  Denver-Greeley  distnct  in  Colorado;  Los 
Angeles  County,  Cal. ; and  in  the  region  around  Stockton  and 

^Commercial  celery  production  is  even  more  localized. 

The  famous  Kalamazoo,  Mich.,  area  stands  out  on  the 
man  with  another  almost  equally  prominent  area  west 
of  Grand  Rapids.  Other  important  centers  are  located  in 
eastern  Ohio;  in  western  New  York;  near  Boston,  Mass  , 
near  Los  Angeles  and  near  Stockton,  Cal.  The  influence  of 
Targe  cities  is  evident  on  this  map,  although  practically  none 
of  the  celery  from  these  centers  is  earned  to  he  market  m 
Equafly  important  in  determining  location  is  the 


type  of  soil,  which  is  also  true  in  the  case  of  asparagus  and 
cabbage.  Celery  grows  best  in  a muck,  or  at  least  a soil 
very  rich  in  humus.  Cabbage  thrives  in  a heavy  soil  rich  in 
humus,  but  drier  and  more  solid  than  muck.  Asparagus 
is  native  to  salt  marshes,  and  hence  is  grown  best  on  fertile 
loams,  rich  in  humus. 

Another  vegetable  which  requires  a fertile,  silty,  generally 
level  soil,  rich  in  humus,  is  the  onion.  The  centers  of  onion 
production  are  located  in  the  Connecticut  Valley,  in  Massa- 
chusetts; Orange  County,  N.  Y.;  Hardin  County,  Ohio; 
northern  Indiana;  Cook  County,  111.;  southern  Texas,  and 
central  California.  The  onion  in  several  of 
these  districts  is  the  most  important  cash 
crop,  and  many  of  the  growers  produce 
practically  nothing  else. 

The  soil  and  climatic  requirements  of  musk- 
melons,  cantaloupes,  and  watermelons  are 
quite  different  from  those  of  asparagus,  cab- 
bage, and  celery.  The  acreage  of  muskmelons 
and  cantaloupes  (fig.  1 44)  centers  in  the  warm 
soils  of  southern  New  Jersey  and  Delaware, 
of  southwestern  Indiana,  central  Florida,  the 
Arkansas  Valley  of  Colorado,  and  the  Imperial 
Valley  of  California.  The  acreage  of  water- 
melons (fig.  145)  is  largely  concentrated  in 
the  Southern  States,  with  a small  northern 
crop  grown  principally  in  New  Jersey, 
Delaware,  southern  Indiana,  and  eastern 
Iowa. 

Green  peas  (fig.  147)  and  sweet  corn  (fig. 
1 48) , on  the  other  hand,  are  vegetables  grown 
principally  in  the  northeastern  States.  New 
York  and  Wisconsin  have  40  per  cent  of  the 
acreage  of  green  peas  on  farms  reporting  1 
acre  or  more,  and  New  York,  Illinois,  and 
Maryland  over  30  per  cent  of  the  acreage  of 
sweet  corn.  It  is  notable  how  much  farther 
northward  the  sweet  com  extends  in  Maine, 
Wisconsin,  and  Minnesota  than  does  field 
com  (fig.  36). 

Tomatoes  (fig.  149)  are  grown  mostly  in 
the  Middle  States  extending  from  Missouri 
to  Maryland  and  New  Jersey.  There  is  also 
a large  acreage  in  southern  Florida,  which  furnishes  much 
of  the  winter  supply.  In  the  West  the  tomatoes  are  grown 
largely  near  the  city  markets  of  Denver,  Salt  Lake,  San 
Francisco,  and  Los  Angeles. 

About  one-third  of  the  total  acreage  of  vegetables  m the 
United  States  is  grown  on  farms  reporting  1 acre  or  more 
of  a single  vegetable.  Perhaps  another  third  is  grown  by 
the  market  gardeners  around  the  cities,  both  great  and  small, 
while  the  remaining  third  represents  the  home  vegetable 
gardens  of  the  rural  population  of  the  country.  The  statis- 
tics of  the  home  vegetable  gardens,  however,  are  much  less 


complete  than  those  of  the  commercial  crop. 


one- 
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wagons. 


ABLES 


Figure 


140. — Acreage  of  vegetables  in  the  United  States.  The  thinly  and  rather  evenly  scattered  dots  renresenf  1ar<n*l*r  r , , 1 orP  con- 
sumed mostly  on  the  home  farm;  while  the  denser  centers  represent  in  a general  way  the  acreage  devoted  to  commercial  nrodneHn  /afmers  gardens,  whose  produ  jaf(re 

cities  is  noticeable.  The  denser  areas  are  located  around  New  York,  Philadelphia,  Baltimore,  and  Chicago.  Rochester  RufF  1 ^lle  Pr^lm}ty  of  many  of  these  centers  ? 

Denver,  San  Francisco,  and  Los  Angeles  can  also  be  recognized  on  the  map.  The  acreage  of  the  several  vegetables  L ^ °*  ^*eve land,  Cincinnati,  Louisville,  Indianapolis,  • 
constituted  over  one-third  of  the  2,763,000  acres  of  vegetables  in  the  United  States  in  1909.  rms  rePorting  1 acre  or  more,  as  shown  in  figures  14 
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Figure  141  _ 
Figure)  142 - 
Figure)  143 - 
Figure)  144 - 
Figure  145.- 
Figure)  146.- 
Figurs  147.- 
Figure  148.- 
Figure)  149.- 


^ , r\  4.~  Tnaniiin  delta  of  California  in  New  Tersey,  South  Carolina,  and  southern  Illinois. 

-The  centers  of  asparagus  production  are  in  the  Sacrament °-S  ^ t[“  early  market  ar^  a]s0  fetid  i/south  Carolina, Florida. Mississippi,  and  southern  Texas. 

-Cabbage  acreage  centers  in  the  cool  Lake  States,  but  la  g philadelphia>  Rochester,  Kalamazoo,  Chicago,  Denver  Los  Angeles  and  Stockton 

-The  centers  of  celery  production  are  around  ^Tosto"’ ’are  Florida  Georgia,  Indiana,  Illinois,  the  Rocky  Ford  region,  and  the  Imperial  Valley. 
-Muskmelons  and  canteloupes  are  grown  in  JNew  Je  states  but  a large  acreage  may  be  noted  in  eastern  Iowa  and  northern  Illinois. 

-Watermelons  are  primarily  a crop  of  the  southern  Un  t , ^ County,  N.  Y.;  northern  Ohio,  Indiana,  and  Illinois;  Texas,  and  California 

-The  centers  of  onion  production  are  m the  Connec ticut  v > • » western  New  York,  central  Indiana,  western  Michigan,  northern  Illinois,  and  W isconsin. 

-Green  peas  are  grown  extensively  in  Marylan  , Potomac  Rivers,  and  is  most  important  along  the  northern  and  eastern  margins  of  the  com  belt. 

-The  sweet-corn  crop  is  produced  north  of  the  Ohio  an  Delaware,  New  Jersey,  and  Indiana.  Most  of  the  early  crop  comes  from  Florida. 

-The  more  important  centers  of  tomato  production  are  in  Mar) 
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The  annual  rainfall 


FIG.150 


DRY  EDIBLE  BEANS  (fig.  150)  are  one  of  the  impor- 
tant minor  crops  of  the  United  States,  having  an 
acreage  of  805,000  and  a value  of  $2 1,49 1,000 in  1909. 
The  acreage  nearly  doubled  between  1899  and  1909. 

Practically  all  the  commercial  crop  of  Lima  beans  is 
grown  in  southern  California,  in  a narrow  belt  a few  miles 
wide  within  reach  of  the  ocean  fogs 
in  this  region  is  only  10  to  15  inches. 

The  crop  of  field  beans  other  than  Limas 
in  the  United  States  is  produced  in  three 
regions,  each  of  which  grows  a distinct  type 
of  beans. 

The  most  important  region  extends  from 
Maine  to  Washington  along  our  northern 
border  and  into  the  southern  Appalachians. 

It  has  two  large  centers  of  commercial  pro- 
duction in  central  Michigan  and  western 
New  York.  Many  varieties  are  cultivated, 
but  the  dominating  sorts  are  white  pea  and 
white  medium  beans,  with  red  kidney  next 
in  importance.  The  climate  here  is  too  cool 
for  the  most  successful  production  of  com, 
but  is  ideal  for  growing  beans. 

In  the  interior  valley  of  California  and  along 
the  southern  coast  of  that  State  white  beans, 
known  as  large  and  small  Calif omias,  are 
grown.  These  are  interchangeable  in  the 
market  with  the  pea  and  medium  beans  of 
the  preceding  region,  but  the  plants  are  larger 


DRV  BEANS  AND  PEANUTS 

11  hoot  nnrl  clover  mercial  crop  in  the  United  States  peanuts  are  of  comparatively 
grown  in  rotation  with  other  crops,  usually  wheat  ’ deveiopment.  In  1 909  the  value  of  the  crop  exceeded 

replacing  corn  to  a large  extent 


The  localization  of  the  commercial  bean  industry  in  the 
United  States,  when  considered  in  connection  with  the  tact 
that  beans  are  grown  in  gardens  for  home  use  in  practica  y 
every  county  in  the  country,  indicates  that  it  is  not  a direct 
climatic  or  soil  limitation  which  restricts  commercial 
duction  to  these  small  areas,  but  rather  their  indirect 
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2 and  do  not  succeed  well  outside  of 
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REPRESENTS 


California. 

The  third  region  is  that  centering  in  New 
Mexico  and  Colorado,  where  colored  beans 
taken  over  from  the  aboriginal  agriculture  of 
the  region  are  grown.  These  are  known 
under  the  general  Spanish  name  of  frijoles, 
and  appear  in  market  as  pintos,  bayos,  pinks, 
and  Mexican  reds.  They  are  especially  suited 
to  the  cool  semiarid  uplands,  and  are  grown  both  as  a dry- 
land crop  and  under  irrigation.  Planting  of  friioles  has  been 
greatly  extended  since  the  date  of  the  accompanying  map. 

Although  beans  are  grown  in  gardens  throughout  the 
corn  belt  and  even  in  the  cotton  States,  the  insects,  especially 
the  weevil,  and  the  diseases,  which  are  more  destructive  in 
warmer  regions,  discourage  commercial  production  outside 
the  regions  just  discussed. 

Beans  will  grow  on  a great  variety  of  soils,  but  do  best 
on  strong  limestone  land,  moderately  fertile.  They  are 


Figure  150. — Dry  beans  in  the  United  States  are  produced  principally  in  California,  Michigan,  and 
New  York.  There  is  a small  acreage  of  beans  grown  for  local  consumption,  however,  in  almost  every  county, 
too  small  in  most  States  to  show  on  the  map.  Practically  the  entire  commercial  crop  of  Lima  beans  is  grown 
in  southern  California  within  the  reach  of  the  ocean  fogs,  which  seldom  extend  inland  farther  than  10  miles 
from  the  coast.  The  production  of  peanuts,  shown  to  the  south  of  the  dashed  line,  centers  in  an  area  of  sandy 
loam  soil  in  southeastern  Virginia  and  northeastern  North  Carolina.  In  Alabama,  Georgia,  Florida,  and 
Texas  there  is  a considerable  acreage  grown,  principally,  however,  for  feeding  to  stock. 


$18,000,000,  representing  the  product  of  870,000  acres,  an 
increase  of  68  per  cent  over  the  acreage  of  1900.  In  i9I5 
the  area  in  peanuts  was  estimated  at  1,220,000  acres. 

Peanuts  are  used  for  human  food  and  for  feeding  live 
stock,  while  the  vine  after  the  nuts  have  been  pulled  off, 
if  properly  cared  for,  becomes  a valuable  hay.  Where  the 
crop  is  grown  for  feed  the  nuts  generally  are 
not  harvested  separately,  but  the  entire  vine 
is  fed  as  hay.  Frequently  hogs  are  turned 
into  the  peanut  field  to  harvest  the  crop. 
Experiments  have  indicated  that  pork  can  be 
produced  in  the  South  in  this  way  as  cheaply 
as  in  the  corn  belt.  Where  the  peanut  vine 
is  cut  for  hay,  the  acreage  is  classified  in  the 
census  under  hay  and  forage  and  included 
under  the  subhead  grains  cut  green  (see  fig. 
154)- 

The  principal  center  of  commercial  produc- 
tion of  peanuts  is  in  southeastern  Virginia  and 
northeastern  North  Carolina,  Petersburg, 
Suffolk,  and  Norfolk  being  the  important 
markets.  Both  historic  and  geographic  fac- 
tors have  contributed  to  this  local  develop- 
ment. The  soil  is  asandy  loam,  free  from  iron 
and  other  ingredients  which  stain  the  nuts. 
The  area  is  also  located  near  the  big  Eastern 
cities  on  the  northern  edge  of  the  region  in 
which  the  summers  are  sufficiently  warm  and 
long  to  permit  maturity,  and  in  addition  pos- 
sesses cheap  water  transportation  to  these 
markets.  The  peanuts  produced  in  this  area 
are  grown  mostly  for  human  consumption 
and  belong  to  the  “Virginia”  and  “Spanish 
varieties. 

The  other  principal  center  of  peanut  pro- 
duction is  in  southeastern  Alabama  and 


northern  Florida.  The  peanuts  in  this  region 
ence  in  reducing  the  ravages  of  the  enemies  of  the  bean,  are  grown  mostly  for  stock  feed.  A smaller  center  is  located 
especially  the  weevil,  in  favoring  the  use  of  machinery  for  in  western  Tennessee,  which  produces  nuts  for  shipment  to 
harvesting  and  in  lessening  the  competition  of  other  crops,  the  markets  of  the  Middle  West. 

especia  y corn,  or  t e an  The  region  of  peanut  production  is  practically  coincident 


EANUTS  are  grown  in  the  Orient,  Africa,  Mediterra- 
nean Europe,  and  the  southern  United  States.  The 
plant  is  a legume,  and  the  nuts  are  underground  pods. 
It  is  a native  of  South  America,  but  was  introduced  into  this 
country  with  the  slaves  from  Africa.  As  an  important  com- 


P 


with  that  of  cotton,  being  limited  on  the  north  approxi- 
mately by  the  line  of  200  days  in  the  average  growing 
season  (see  fig.  63).  Throughout  the  cotton  belt  peanuts, 
being  rich  in  protein  and  suitable  for  both  man  and  beast, 
appear  to  offer  great  possibilities  as  a food  to  suppkmc11 
corn. 
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DRY  PEAS  (fig.  I52)  as  classified  by  the  census  include 
cowpeas,  field  peas,  and  all  other  peas  allowed  to 
mature  and  harvested  for  the  grain  or  seed.  When 
cut  for  hay  peas  are  classified  as  “grains  cut  green”  under 
“Hay  and  Forage”  (see  fig.  154),  and  when  used  for  canning 
or  as  green  vegetables  the  crop  is  classified  as  “green  peas” 
and  included  under  ‘ ‘ V egetables  ’ ’ (see  fig.  1 47) . The  census 
does  not  distinguish  between  the  different  kinds  of  dry  peas, 
but  on  the  map  a line  has  been  drawn  separating  the 
cowpeas  of  the  South  from  the  field  peas  grown  in  the  North. 

The  cowpea,  which  is  more  closely  related  to  the  bean 
than  to  the  pea,  is  a native  of  India  and  Persia,  where  it  has 
been  cultivated  for  2,000  years.  It  is  an  important  crop 
only  in  India,  China,  and  the  southeastern  United  States. 
In  the  Orient  cowpeas  are  used  principally  for  human  food, 
but  in  the  United  States  as  yet  both  seed  and  vine  are  used 
almost  entirely  for  stock  food  or  the  crop  is  plowed  under 
as  green  manure.  The  principal  centers  of  cowpea  produc- 
tion for  grain  in  1909  were  in  South  Carolina,  North  Carolina, 
and  Georgia,  with  a scattered  production  extending  west- 
ward to  Texas  and  northward  to  Illinois.  Cowpeas  have  been 
successfully  grown  as  far  north  as  New  York,  Massachusetts, 
and  Michigan. 

Cowpeas  are  an  important  crop  only  in 
the  cotton  belt,  where  their  extensive  use  is 
of  comparatively  recent  development,  and 
are  particularly  valuable  to  restore  the  humus 
and  nitrogen  in  soils  more  or  less  exhausted 
by  continuous  cropping  in  cotton  or  corn. 

Cowpeas  can  be  grown  on  practically  all  types 
of  soil  except  those  that  are  wet  during  the 
summer,  and,  although  thriving  best  on  lime- 
stone soils,  they  will  endure  a moderate  degree 
of  acidity.  Near  the  northern  limit  of  culti- 
vation they  are  grown  usually  on  sandy  or 
loamy  soils  in  order  to  hasten  maturity  and 
also  because  clover  can  not  be  grown  so  well 
onsuch  soils,  and  are  commonly  plowed  under 
to  improve  the  soil.  Where  used  for  this 
purpose,  unless  previously  cut  for  hay  or 
harvested  for  seed,  they  probably  do  not 
appear  in  the  census  statistics. 

The  field  peas  of  the  North  are  true  peas, 
native  to  western  Asia,  and  like  cowpeas, 
mclude  numerous  varieties.  The  acreage  is 
concentrated  largely  in  northeastern  Wiscon- 
Sln>  especially  on  the  Door  Peninsula,  and  in 
northern  Michigan.  In  the  San  Luis  Valley 
° Colorado,  at  an  altitude  of  about  7,000 
eet,  where  the  summers  are  cool  and  occa- 


sionally frosty,  field  peas  are  locally  of  great  importance.  A 
few  acres  of  field  peas  are  found  in  almost  every  county  in 
the  northern  tier  of  States  and  in  the  cooler  regions  of  the 
West.  They  are  also  becoming  of  considerable  importance 
in  western  Montana  and  the  Pacific  States. 

Although  field  peas  thrive  under  much  the  same  climatic 
conditions  as  potatoes,  unlike  potatoes  peas  grow  best  on 
heavy  soils,  such  as  clays  and  clay  loams,  especially  if  well 
supplied  with  lime.  On  sandy  and  gravelly  soils  peas  make 
a sickly,  yellow  growth,  while  on  muck  soils,  although  there 
is  abundant  vine,  the  yield  of  seed  is  small.  Hence,  peas 
are  not  grown  in  commercial  potato  regions  (compare  with 
fig.  87),  but  on  the  heavy,  red  clays  of  eastern  Wisconsin  and 
the  lake-bottom  clays  of  the  San  Luis  Valley.  On  such  land 
they  are  often  plowed  under  to  improve  the  tilth  of  the  soil. 
Probably  much  the  greater  part  of  the  crop,  however,  is 
either  harvested  for  the  grain,  which  is  fed  to  live  stock  and 
also  used  for  human  food,  forming  the  “split  peas”  of  com- 
merce, or  else  cut  for  hay  or  silage. 


Figure  151. — The  production  of  buckwheat  centers  in  New  York 
and  Pennsylvania  and  is  practically  confined  to  the  North  Atlantic 
and  Lake  States,  with  a scattered  acreage  at  the  higher  altitudes  in 
the  southern  Appalachians. 
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„ ooc  grown  in  the  Southern  States  and  as  far  north  as  Illinois  and  Pennsylvania, 
Figure  152  —< Cowpeas  are • g™  h ^ ^ densest  acreage  in  1909  of  cowpeas  grown  for  gram 

both  for  hay  and  gram,  ine  aoovc  p Canada  field  peas  are  grown  for  gram  mostly  in  northeastern 
was  along  the  upper  Atlantic  coa^t  p ain.  important  in  the  San  Luis  Valley  of  Colorado. 

Wisconsin  and  in  Michigan.  They  are  ioca  y 3 


UCK WHEAT  (fig.  1 51)  is  probably  native  to  China  and 
is  extensively  grown  in  that  country,  in  Japan,  and  in 
Russia,  but  as  statistics  of  acreage  are  for  the  most  part 
unavailable  no  maps  of  its  distribution  in 
foreign  countries  have  been  prepared.  In  the 
United  States  buckwheat  is  grown  in  the 
northeastern  States,  two-thirds  of  the  entire 
acreage  being  in  New  York  and  Pennsylvania. 
The  crop  extends  westward  as  far  as  Minne- 
sota and  is  also  found  at  the  higher  elevations 
along  the  southern  Appalachians.  These 
regions  have  a cool,  moist  summer  climate, 
very  little  buckwheat  being  raised  where  the 
mean  summer  temperature  is  over  70°  and 
practically  none  where  it  exceeds  75 °.  High 
temperature,  especially  hot  sunshine  after 
showers,  blasts  the  flowers.  Buckwheat  will 
give  profitable  yields  on  soils  too  poor  to  pro- 
duce most  other  crops.  It  does  best  on  mod- 
erately fertile,  loamy,  well-drained  soils,  but 
on  rich  soil  is  likely  to  lodge  more  seriously 
than  the  cereals.  It  is  grown  in  the  United 
States  largely  on  poor  soil  or  as  a catch  crop 
after  another  crop  has  failed,  since  it  may  be 
sown  even  in  the  northernmost  States  as  late 
as  July  1 and  still  mature  before  frost.  The 
acreage  of  the  crop  in  the  United  States  is 
about  equal  to  that  of  rice,  about  one-third 
that  of  rye,  and  about  one-fiftieth  that  of 
wheat. 
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HOPS  are  grown  in  northern  Europe,  Germany,  Austria- 
Hungary,  and  England  leading  in  production,  with 
an  average  of  about  40  million  pounds  each.  The 
aggregate  production  of  Europe  ranges  from  100  to  200  mil- 
lion pounds.  The  production  of  the  United  States,  about 
50  million  pounds,  is  greater  than  that  of  any  other  country, 
and  constitutes  about  one-fourth  of  the  world’s  crop.  There 
is  a small  production  in  Australia  and  in  New  Zealand. 

Hops  are  grown  in  the  United  States  at 
present  only  in  two  regions,  central  New  York 
and  the  valleys  of  the  Pacific  Coast  States 
from  Sacramento  northward  to  Seattle. 

Formerly  New  York  was  the  leading  State, 
and  at  one  time  a considerable  quantity  of 
hops  were  grown  in  Wisconsin  and  Michigan, 
but  Oregon  is  now  the  leading  State.  As  the 
crop  declines  in  importance  in  the  East  the 
production  increases  in  the  West,  due  largely 
to  better  climatic  conditions  and  cheaper 
methods  of  production.  The  table  below 
shows  the  geographic  shift  in  production 
since  1859. 

Hops  thrive  best  in  a cool,  moderately  dry 
climate,  warm,  moist  weather  favoring  the 
spread  of  “black  mold,”  which  is  nearly 
always  present  to  some  extent  and  occasion- 
ally ruins  the  crop  in  a locality.  The  dry 
summers  on  the  Pacific  Coast  retard  the 
development  of  this  and  other  fungous  dis- 
eases. Hops  are  grown  on  many  types  of 
soil,  which  must,  however,  be  well  drained. 

In  New  York  hops  are  grown  both  on  the 
fertile  soils  of  valley  bottoms  and  on  poor 
sandstone  hills,  but  a rich,  sandy  loam  is 
generally  preferred.  On  heavy  soils,  espe- 
cially if  rich  in  nitrogen,  the  hop  fruits  are 
not  as  likely  to  have  the  bright  straw  color  which  commands 

Hops  in  the  United  States,  185Q-IQ09  ( production  in  pounds ). 


HOPS  AND  KAFIR  AND  MILO 

The  census  of  1900  was  the  first  to  collect  statistics  of  kafir 
and  milo,  which  showed  that  in  1899  some  266,000  acres  had 
been  harvested  for  the  grain.  In  1909  the  acreage  harvested 
for  grain  had  increased  sixfold  to  1,635,000  acres,  and  the 
value  of  the  crop  was  nearly  $11,000,000.  When  the  grain 
is  not  harvested  separately,  but  the  entire  plant  is  cut  for 

average  


the  highest  price.  A slight  elevation  to  insure  air  drainage 
and  a slope  toward  the  southeast  to  secure  protection  from 
the  north  and  northwest  winds  is  esteemed  best. 

Hops  are  used  almost  exclusively  in  the  brewing  of  beer 
and  other  malt  liquors.  The  United  States  exports  on  the 
about  15  million  pounds,  mostly  to  England,  and 


imports 

Austria. 


about  half  this  quantity,  mostly  from  Germany  and 


o 1 53 -“Mops  are  grown  in  central  New  York  and  along  the  Sacramento,  Willamette,  and  Pueet 

Sound  Valleys  Three-fourths  of  the  production  is  in  the  Pacific  Coast  States.  Kafir  and  milo,  in  iqoq  were 
practically  confined  to  the  Southwestern  States,  where,  owing  to  their  drought-resistant  characters  they 
have  become  very  important  crops.  The  map  above  shows  only  the  acreage  grown  for  grain  Probably  as 

Forage”  x°6)B|  “d  “ C,assified  by  CenSUS  35  "coarse  f°raSe'’  ™der  "H^y  and 
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State. 

1909 

1899 

1889 

1879 

1869 

1859 

16, 582, 562 
Hi  994»  953 
3i 432> 5°4 
8,677,138 
13,290 
58 
18, 243 

14,675,577 
10, 124, 660 
6,813,830 
17,332,340 
165,346 
3,560 
94, 391 

3,613, 726 
6,  547,388 
8,313,280 
20,063,029 
428, 547 

64,815 

121,435 

California 

Washington.  . . 

New  York 

Wisconsin 

1,444,077 

703,277 

21,628,931 
1,966,827 
266, 010 
292, 885 

625,064 
6, 162 
17, 558, 681 

4, 630,155 

828, 269 
1,  798,  593 

80 

44 

9,671,931 
135,587 
60, 602 

1, 123,259 

Other  States. . . 

United  States  . 

40, 718, 748 

49, 209,  704 

39,152,220 

26, 546,378 

25,456,  669 

10,  991,996 

AFIR,  MIEO,  and  other  sorghums  harvested  for  grain 
are  grown  principally  in  the  Southwestern  States 
owing  to  their  extraordinarily  drought-resistant 
character.  These  crops  were  introduced  from  Africa,  the 
kafir  from  Natal  in  1876,  although  the  seed  was  not  widely 
disseminated  by  the  Department  of  Agriculture  until  about 
1890;  while  the  durra  was  brought  from  Egypt  into  Cali- 
fornia in  1874  under  the  name  Egyptian  com.  Milo  was 
introduced  into  the  Southern  States,  probably  from  Egypt 
at  about  the  same  time.  1 * 


forage,  the  crop  is  classified  as  “coarse  forage”  under  “Hay 
and  Forage”  (see  fig.  154).  The  acreage  of  kafir  and  milo 
cut  for  forage  only  is  probably  equal  to  that 
cut  for  grain. 

Three  States,  Texas,  Oklahoma,  and  Kan- 
sas, produce  nine-tenths  of  the  kafir  and  milo 
grown  in  the  United  States  both  for  grain  and 
for  forage.  The  crop  extends  beyond  the 
western  border  of  these  States  into  New 
Mexico  and  Colorado,  and  in  California  is  of 
some  importance,  especially  in  the  Imperial 
Valley  and  in  the  great  central  valley  of  the 
State.  Most  of  the  crop  is  grown  where  the 
annual  rainfall  ranges  from  15  to  30  inches, 
the  30-inch  line  approximately  bounding  the 
crop  on  the  east  across  Texas  and  Oklahoma, 
but  in  eastern  Kansas  and  western  Missouri 
some  kafir  is  grown  where  the  annual  rainfall 
is  as  much  as  40  inches,  of  which  one-third  is 
received  during  the  three  summer  months, 
and  in  California  the  crop  is  grown  mostly 
under  irrigation.  Both  kafir  and  milo  possess 
the  valuable  characteristic  of  being  able  to 
cease  growth  and  remain  dormant  during  a 
drought  and  when  rains  come  resume  growing 
in  a normal  manner.  A few  acres  of  kafir 
and  milo  are  grown  in  almost  every  State, 
but  in  the  humid  eastern  half  of  the  country 
com  gives  a bigger  yield  of  both  grain  an 
forage,  and  even  in  the  Southwest  where  t e 
annual  rainfall  exceeds  25  inches  the  acreage 
of  com  is  greater  than  that  of  kafir  and  mi  0. 

The  northern  or  upper  limit  of  kafir  is  a mean  summer 
temperature  of  about  75 0 while  that  of  milo  is  about  ,0 
and  it  will  mature  in  about  ten  days  shorter  season  t an 
kafir.  Dwarf  milo  is  grown  over  1 ,000  feet  higher  than  ka  irc^ 
the  plateau  in  southeastern  Colorado,  or  up  to  about  5*5 
feet,  and  farther  north  in  Kansas  and  Nebraska.  The  ear^ 
varieties  of  com  are  adapted  to  much  cooler  tempera  u ^ 
than  milo,  however,  being  grown  in  southern  Colorado  up 
8,000  feet.  Both  kafir  and  milo  grow  well  on  sandy  oa  » 
as  well  as  on  silty  and  clay  loam  soils,  and  succee 
better  on  poor  soils  than  most  other  crops. 


HAY  AND  FORAGE 
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HAy,  FORAGE,  and  PASTURE  include  a group  of 
crops,  mostly  grasses  and  legumes,  used  chiefly  for 
feeding  animals.  In  the  case  of  pasture,  methods 
f agricultural5 practice  and  of  compiling  statistics  vary  so 
° fly  in  the  different  foreign  countries  as  to  make  a map 
nfTrreaee  impracticable.  For  forage  no  general  map 
Jasbeen  attempted,  but  from  the  statistics  of  the  north- 
west European  countries  such  items  were  selected  as 
would  make  an  approximate  map  of  root  forage.  Inter- 
national comparisons  of  hay  production  or  acreage  are 
difficult,  owing  to  differences  in  classification,  hence  no 

world  map  has  been  prepared.  _ 

Europe  (fig-  i57)--T'ie  W croP  13  one  of,the 
principal  crops  of  Europe,  but  it  is  difficult  to  make  a 
comparable  map  showing  distribution  m the  different 
countries  owing  to  the  fact  that  some  countries  enumer- 
ate the  acreage  of  both  hay  and  forage  crops  together, 
while  in  others  areas  are  included  which  are,  at  different 
times,  used  as  pasture  or  cut  for  hay.  The  map  (fig. 

157)  attempts  to  exclude,  so  far  as  possible,  all  crops  not 
cut  for  hay.  It  is,  however,  not  advisable  to  show  this 
map  apart  from  a list  of  the  statistical  groups  used  in 
its  composition.  These  groups , for  the  most  important 
countries,  are  as  follows : 


Russia: 

Meadows  (only  permanent  meadows  that  are  harvested) — Pres  ( tes 
pres  nature  Is  exploitees  seulement). 

Millet — millet. 

Great  Britain: 

Clover,  sainfoin,  and  grasses  tinder  rotation.  Permanent  grasses 
for  hay. 


large  returns,  as  many  as  four  crops  per  year  near  Milan.  In 
the  drier  portions  of  the  Mediterranean  region  grasses  suffer 
from  summer  drought  and  the  scant  hay  crop  is  composed 
largely  of  wheat,  oats,  and  barley  cut  green.  Such  also  is 
the  case  in  Chile  and  Australia,  where  the  same  climatic 
conditions  prevail. 

United  States  (fig.  156). — The  acreage  of  hay  and 
forage  in  the  United  States  is  second  only  to  corn,  while 
in  value  the  hay  and  forage  crop  competes  with  cotton 
for  the  second  place.  The  relative  importance  of  the 
hay  crop  as  compared  with  other  crops  has  changed 
very  little,  apparently,  since  1840. 

Hay  in  the  United  States,  1839-1909  ( hay  and  forage  since  1889). 


Austria:  . , 

Millet  and  sorghum,  clover  (red,  alfalfa,  sainfoin,  hay,  an 
aftermath) — Hirse  and  sorgho,  Klee  (Rot,  Luzerne,  Eparcette, 
Kleegrass,  Heu,  and  Grummet). 

Mixed  fodder,  vetches  with  other  fodder,  corn  cut  green- 
Mengf utter , Wickfutter,  Grunmais . 

Meadows  (hay  and  aftermath)— Wiesen  (Heu  and  Grummet) 

Alpine  hay  meadows — Alpwiesen,  Heu. 

France:  m ... 

Sown  meadows  (clover,  alfalfa,  sainfoin)  Prairies  artificie 
(trefle,  luzerne,  sainfoin). 

Temporary  meadows  (grasses,  mixtures  of  grasses  an  e 
gumes) — Prairies  temporaires  (graminees , melanges  e gram 
inees  et  de  legumineuses) . 

Fodder  or  forage  (annuals  cut  green,  permanent  meadows, 
grassland  pasture  and  grazing  land)  Fourrages  (fourrage 
verts  annuels,  pres  naturels,  herbages,  paturage  et  pacages 
Germany: 


JTIMOTHV  8.CLOVER 

1TIMOTHY 

gUCLOVER 
^GRAINS  CUT  GREEN 

^WILD  AND  PRAIRIE  GRASSES 

CMISCELLANEOUS  TAME  GRASSES 

t-'  ^ other  crop  is  so  widely  distributed  over  the  United  States  as 

Figure  154— No  other  crop  is  y lants  adapted  to  various  climatic  con- 

hay  and  forage,  which  cons'sts  { ha|  0r  forageP  as  classified  by  the  census, 

ditions.  This  map  shows  tie  y in  the  particular  counties  indicated 

of  which  there  were  more  Stated  timothy  and  clover,  sown  separately 

than  of  any  other  vanety . « parts  of  New  England  redtop  and  orchard 

or  mixed,  are. the  “coarse  forage,”  is  also  important  m 

grass.  Corn  silage,  classed  in  tne  censu^  ^ ; r,;,TOt.  +;motViv  and  clover  are 

these  regions. 


Year. 

Production. 

Acreage. 

Value. 

Total  (tons). 

Per 

capita 

(tons). 

Amount. 

Per 
cent  of 
all 

crops. 

10, 248, 109 
137838,642 
19,083,896 
277316,048 
35»iS°77ii 
66,831,480 
79,251.562 
97,453,735 

0. 60 
.60 
.61 

•71 

.70 

1.07 

1.04 

1.06 

Not  reported. 

Not  reported. 

rln 

1869  « 

30,631,054 
52,948, 797 
61,691,069 

72,280,776 

$484,254, 703 

824,004,877 

16. 1 

IJ.O 



a Not  including  forage. 

The  distribution  of  hay  and  forage  in  the  United 
States  is  a good  example  of  the  joint  influence  of  geo- 
graphic and  economic  forces  in  determining  the  selection 
of  crops.  The  hay  and  forage  crop,  consisting  as  it  does 
of  various  plants  adapted  to  the  entire  climatic  range 
from  aridity  to  humidity  and  from  heat  to  cold,  is  obvi- 
ously not  directly  restricted  in  its  distribution  by  geo- 
graphic conditions.  For  the  study  of  the  distnbufn 
of  hay  and  forage  the  United  States  maybe  divided  into 
ghre'wayYn' western  ICansas,  four  ^ts,  the  West,  the  North,  the  Center,  and  the 

consisting,  in  this  region  fflo|®of  <=°  ‘ ^ an  ; rtant  hay  plant  in  the  considering  each  section  the  general  pnn- 

alfalfa  occupies  the  irrigated l valley  s ^ek. ^ 1 while  in  California  grams  cut  1 which  has  a more  restricted  geographic  range, 

large  quan  , ■Pr.rao-p  is  d1 


on  States  g‘^^“;.6:r”jeading  hay  crops.  In  the  spring-wheat  region 

forage,”  mostly  com  fodder  are the  ^ orp  prairie  grasses  constitute  the 

and  northern  portion  of  the  G r t n _ka  and  Kansas  by  alfalfa,  while  both 

dominant  hay  crop,  replaced  m centra^  New  Mexico  to  “coarse  forage 

^ kafir'  In 


s cut  „een”  ?on?titu?e  thJ  principal  hay  crop  with  a con 
oFfSt  af  d ciover  in  certain  sections 


The  rainy  climates  of  Scotland  and  northern  England 
■er,  alfalfa,  irrigated  meadows,  other  meadows  wild  hay-Kfee,  much  handling  of  the  hay  necessary  m order  to  avoid 

Luzerne,  Bewasserungs  Wiesen,  Andere  Wiesen, Wresenheu.  make  special  racks  are  constructed  for  dry 

Hungary:  dam;!ge'  Jn  Wrier  southern  England  the  grass  is  seldom 

Corn  cut  green,  vetches,  autumn  peas  and  rye,  spring  ve  c e mg  ie  er  P;  . to  draw  away, 

with  cereals  for  green  fodder,  clover,  alfalfa,  un^rian  rake  un  ormanent  Alpine  meadows  and  the  grass  m 

Other  millet,  sainfoin-Ma«  A fourrage,  nesce,  pars  et  sng l It£dy  the  irrigation,  give  very 

d’automne,  vesce  de  printemfs  tremois,  trefle,  luzerne,  moha,  imllet,  ;n  the  pQ  Valley,  partly  under  g 

sainfoin. 


In  the  West  the  small  acreage  of  hay  and  forage  is  due  to 
the  fact  that  only  a comparatively  few  favorably  located 
re °ions  possess  both  the  arable  land  and  adequate  water 
for  the  production  of  crops.  The  relatively  large  acreage, 
44  per  cent  of  that  of  all  crops,  is  due  to  the  fact  tha  neither 
com  nor  cotton  can  be  grown  successfully  except  along  the 
southern  margin  of  these  Western  States;  while  alfalfa 
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admirably  adapted  to  geographic  conditions  existing  in  the 
West,  and  where  alfalfa  does  not  thrive,  the  native  grasses 
or  the  small  grains  can  be  grown  for  hay.  A further  reason 
for  the  dominant  position  of  hay  and  forage  among  the  crops 
of  the  West  is  that  it  can  be  converted  into  beef,  butter,  and 
wool,  whose  concentrated  value  will  bear  the  cost  of  long- 
distance transportation. 

The  geographic  conditions  which  have  made  hay  the  lead- 
ing crop  in  the  Northern  States  are:  (i)  Climate,  more 
especially  the  cool  summer  weather,  which  largely  excludes 
corn  and  encourages  dairying;  the  favorable  distribution  of 
summer  rainfall,  which,  preventing  injury  by  drought,  also 
permits  proper  curing  during  the  rainless  periods;  and  the 
heavy  winter  snowfall  that  diminishes  the  damage  done  by 
freezing  and  heaving  of  the  soil;  (2)  soils,  largely  glacial 
clays  and  silts,  often  poorly  drained,  and  frequently  con- 
taining areas  of  muck  or  peat,  which  are  not  adapted  to 
other  farm  crops;  (3)  much  hilly  land,  unsuited  to  cultivated 
crops;  (4)  location  in  the  most  densely  populated  portion  of 
the  country,  with  resultant  city  demand  for  milk  and  hay, 
neither  of  which  can  be  shipped  long  distances. 

Three  regions  of  thinner  hay  acreage  occur  in  these  North- 
ern States — the  highlands  of  northern  Wisconsin  and  Michi- 
gan, the  Adirondack  Mountains,  and  northern  Maine.  Small 
acreage  here  results  from  conditions  which  have  retarded 
agricultural  development  in  general,  particularly  short  and 
occasionally  frosty  summers,  hilly  to  mountainous  topog- 
raphy, and  locally  thin  soils  due  to  glacial  erosion.  Although 
the  actual  acreage  is  small,  more  than  half  of  the  land  in 
crops  in  these  regions  is  in  hay. 

Hay  and  forage  is  the  second  most  important  crop  in  the 
Central  States,  three  important  conditions  preventing  its 
exclusion  by  corn  and  other  more  valuable  crops:  (1)  Hay 
is  needed  as  winter  feed  for  live  stock,  and  since  hay  is 
bulky  the  expense  of  importing  it  from  long  distances  is  pro- 
hibitive; (2)  hay  fits  well  into  the  rotations,  requiring  labor 
at  a time  of  year  when  corn  does  not  urgently  need  attention ; 
(3)  the  hay  crop,  especially  clover,  is  valuable  in  maintaining 
the  humus  content  and  the  fertility  of  the  soil. 

The  Southern  States  have  a small  hay  acreage  for  several 
reasons:  (1)  A system  of  agriculture  based  almost  entirely 
on  cotton  and  corn,  which  are  more  productive  and  more 
restricted  in  their  geographic  range;  (2)  small  farms,  lack 
of  capital,  and  a credit  system  which  makes  cash  crops  of 
piimary  importance;  (3)  the  absence  of  a beef  and  dairy 
industry,  due  in  part  to  the  warm  climate,  the  cattle  tick, 
lack  of  ice  for  refrigeration,  unskilled  character  of  labor, 
and  the  limited  local  markets;  (4)  the  prevalence  of  ten- 
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ancy  and  the  migratory  character  of  the  tenants,  which  dis- 
courages crop  rotation;  (5)  frequent  summer  rains  and  high 
humidity  detrimental  to  curing  hay;  (6)  a considerable 
amount  of  waste  land,  the  result  of  erosion  of  the  surface 
soil,  on  which  it  is  difficult  to  secure  a good  catch  of  grass; 
(7)  climatic  conditions  to  which  northern  hay  crops  are  not 
adapted,  and  the  absence  of  good  perennial  grasses  and 
legumes. 


Figure  155. — Alfalfa  is  a crop  whose  distribution  is  limited  both  by 
soil  conditions  and  by  climate.  It  demands  soils  that  are  not  acid,  and 
its  culture  is  most  profitable  in  a climate  that  is  not  rainy  during  the 
summer.  Consequently  it  thrives  best  in  the  Western  States,  and  fairly 
well  in  the  limestone  regions  in  the  East,  where  its  culture  is  increasing 
rapidly.  This  increase  is  retarded,  however,  by  the  fact  that  the  first 
cutting  of  alfalfa  commonly  conflicts  with  com  cultivation.  About 
one-half  of  the  alfalfa  of  the  United  States  is  grown  under  irrigation  and 
less  than  6 per  cent  of  the  acreage  in  1909  was  east  of  the  Missouri 
River.  It  is  raised  quite  extensively  in  the  Black  Prairie  of  Alabama 
and  Mississippi,  however,  where  the  annual  rainfall  is  50  inches,  and  is 
being  grown  in  Saskatchewan  upon  a rainfall  of  less  than  1 5 inches.  Its 
deep  roots  enable  it  to  endure  drought  much  better  than  does  clover 
Including  the  various  varieties,  alfalfa  grows  under  almost  as  great 
variations  of  temperature  as  any  other  cultivated  plant,  its  range  ex- 
tending from  the  intense  heat  of  the  Imperial  Valley  of  California  to 
the  cool  climate  of  northern  Montana  and  Saskatchewan.  It  thrives 
best  however,  and  produces  the  most  cuttings  per  season  in  the  warmer 
Southwestern  States. 

The  rapidly  extending  use  of  the  cowpea  in  the  South, 
and  the  more  frequent  utilization  of  Bermuda  grass  and 
Johnson  grass,  combined  with  the  growth  of  cities,  im- 
proved transportation  facilities,  and  increase  of  capital 
which  maybe  expected  to  result  in  a moderate  development 
of  dairying  and  other  live-stock  enterprises,  promise  in  laro-e 
measure  to  correct  these  adverse  conditions. 

Canada  (fig.  159)-— The  hay  crop  of  Canada  is  important 
in  connection  with  the  dairy  industry  (fig.  180),  and  also  fur- 
nishes a considerable  export  to  Europe.  The  value  of  the 


crop  in  the  Dominion  ranks  next  to  that  of  wheat.  It  holds 
first  rank  in  crop  value  in  all  provinces  except  Alberta,  Mani- 
toba, and  Saskatchewan.  Timothy  and  clover  are  grown 
in  the  eastern  provinces  and  in  British  Colombia,  while  wild 
grasses  are  more  important  in  the  prairie  provinces. 

ROOT  FORAGE. 

Europe  (fig.  158). — The  roots  grouped  under  this  heading 
are  chiefly  turnips,  rutabagas  or  Swedish  turnips,  and  mangel- 
wurzels.  These  crops  require  the  cool  summers  and  abun- 
dant rainfall  of  northern  Europe  and  are  not  grown  to  any 
extent  as  field  crops  in  the  Mediterranean  countries.  The 
importance  of  these  crops  is  greatest  in  Denmark,  Great 
Britain,  and  northern  France.  In  all  of  this  section  of 
Europe,  where  corn  (maize)  does  not  thrive,  there  is  great 
need  for  an  intertilled  crop  to  plant  in  rotation  with  the 
small  grains.  This  need  is  filled  by  the  root  crops.  In  mild, 
humid  climates,  such  as  that  of  Ireland,  very  large  yields, 
20  to  50  tons  per  acre,  are  obtained.  The  high  water  con- 
tent, about  90  per  cent,  is  counterbalanced  by  a large  sugar 
content,  ranging  from  3 to  9 per  cent  in  the  various  roots. 

Roots  in  Great  Britain  have  the  largest  acreage  in  Norfolk, 
where  their  cultivation  has  been  encouraged  for  over  100 
years.  Turnips  are  commonly  grown,  as  they  are  better 
suited  than  other  roots  to  the  cool  summers  and  to  the  high 
rainfall  of  the  northern  counties  and  of  Scotland.  Roots,  par- 
ticularly the  turnip,  grow  best  on  light  soils,  such  as  are  used 
for  barley  (note  England  and  Denmark  in  figure  48).  More- 
over, the  turnip  is  not  greatly  damaged  by  frost  and  is  fre- 
quently left  in  the  ground  to  be  eaten  off  by  sheep.  Large 
quantities  of  the  roots  are  stored,  particularly  in  northern 
England  and  Scotland,  where  they  form  the  staple  winter 
feed  both  for  cattle  and  sheep.  In  Scotland  beef  cattle  fat- 
ten very  well  on  a ration  of  turnips  and  oat  straw.  The 
succulent  nature  of  the  root  makes  it  an  important  feed  for 
dairy  cows,  as  is  shown  by  its  use  in  Denmark. 

In  the  German  Empire,  with  its  more  continental  climate, 
and  to  some  extent  in  southern  England,  the  mangel-wurzel 
is  grown  more  commonly  than  the  turnip,  as  it  is  more  re- 
sistant to  drought  and  the  higher  summer  temperatures. 
The  mangel-wurzel,  however,  is  more  sensitive  to  frost  and 
is  not  fed  from  the  ground,  as  are  the  turnips.  The  impor- 
tance of  the  potato  as  a stock  feed  in  Germany  does  not  give 
roots  so  large  a relative  place  as  in  England.  In  France  t ie 
equable  climate  of  the  west  coast,  together  with  the  very 
large  and  intensive  cattle  industry  of  the  region,  furnishes 
favorable  conditions  for  a large  acreage  of  roots.  Turnips 
and  rutabagas  are  the  most  important,  while  cabbage  an 
potatoes  are  also  grown  for  forage. 
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Figure  is6  —Distribution  of  hay  and  forage  acreage  in  the  United  States.  The  map  shows  only  a thin  acreage  in  the  Southern  and  Western  States,  and  a concentration  in  the 
region  lying  north  of  Oklahoma  and  the  Ohio  River  and  east  of  the  Great  Plains,  with  a still  greater  concentration  in  New  England,  New  York,  the  Lake  States,  Iowa,  and  eastern 
Kansas.  In  the  Western'states  although  the  acreage  is  comparatively  small,  hay  and  forage  is  the  most  important  crop,  constituting  44  per  cent  of  the  acreage  of  all  crops  in  1909; 
while  in  the  com  belt  desoite  the  lanre^ctual  acreage,  it  occupies  only  a fifth  of  the  land  in  crops.  In  the  South  hay  and  forage  is  a minor  crop,  both  absolutely  and  relatively.  The 
map  is  made  on  the  same  scale  teach  dot  represents  s,ooo  acres)  as  that  of  hay  in  Europe,  and  it  is  noticeable  that  even  the  densest  areas  in  the  United  States  are  much  thinner  than 
the  dense  areas in Europe  New  York  State^Trag^  106  acres  of  hay  and  forage  per  square  mile,  while  the  Department  of  Manche,  in  Normandy,  has  315  acres,  the  Netherlands  251 

acres,  and  Venetia,  in  Italy,  184  acres  per  square  mile. 
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Figure  157.— Distribution  in  Europe  of  land  in  certain  crops  of  which  at  least  the  major  portion  is  cut  for  hay.  A complete  list  of  these  crons  is  (riven  in  the  accompanying  text. 

The  areas  of  densest  acreage  of  hay  are  the  Netherlands,  Normandy,  and  Brittany,  along  the  north  coast  and  the  Auverne  recrinn  in  , it?  Psls  §'en  n , If  the  AIds  in 
Switzerland,  Wurttemberg  Ind  Bavaria  in  Germany,  the  valley  of  the  Po,  Tuscany  and  the  region  around  Naples  n Ttalv  Trf  A Ah  FranCe’  the-' northern  slope  of  the  Alps  in 

of  the  total  land  area  is  in  hay,  and  in  these  same  Apartments  the  number  of  horses  (see  fig.  165)  ^AcattleTfif  A weAhes  tl  off  departments  m northern  France  nearly  han 
Statistics  of  hay  acreage  in  Spain  and  Portugal,  in  Turkey,  and  in  Greece  are  not  available.  ( S'  7?)  Ch6S  the  greatest  denslty  to  be  found  anywhere  in  the  world. 


Root  forage: 


Figure  158  — Root-forage  acreage  in  Europe  Under  this  head  are  included  beets,  turnips,  and  mangel- wurzels,  and  other  roots  grown  for  feeding  live  stock.  In  northwestern 
Europe,  where  no  corn  fmaizel  is  grown  these  root  crops  are  doubly  important  in  that  they  provide  a hoed  or  cultivated  crop  in  the  usual  rotation  and  also  a supplement  to  the  fattening 
ration  for  cattle  The  root  crop  is  of  greatest  relative  importance  in  County  Norfolk,  England,  where  it  was  introduced  from  the  Continent  more  than  a century  ago,  in  northwestern 
France,  and  in  Denmark. 
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HORSES,  MULES,  AND  ASSES 


HORSES,  MULES,  AN.D  ASSES  are  principally  beasts 
of  draft  and  burden,  though  they  are  used  in  a few 
regions  for  meat  and  to  produce  milk.  The  horse 
and  the  ass  are  closely  related,  yet  each  has  certain  char- 
acteristics which  give  it  special  importance  in  certain  sec- 
tions  of  the  world  (figs.  162  and  167). 

tforseS' The  wild  stocks  from  which  our  horses  have 

descended  were  native  to  the  grassy  plains,  and  probably 
also  to  the  forest  lands  of  Europe  and  Asia.  The  descend- 
ants of  the  Eurasian  horse  are  of  -several  types,  one  of  which 
is  the  heavy  horse  of  western  Europe  and  another  the 
Arab  stock.  These  general  differences  of  type  are  due  in 
part  to  geographic  environment,  including  the  character  of 
food.  The  European  war  horse,  the  progenitor  of  the 
modem  draft  breeds,  was  raised  on  the  grassy  plains  of 
England  and  Flanders.  On  the  other  hand,  the  desert 
conditions  of  Arabia  produced  animals  of  very  different 
physical  character.  The  Arabian  horses  are  slender,  with 
narrow  chests  but  have  great  muscular  force,  agility,  and 
spirit.  They  subsist  on  scanty  food,  and  require  relatively 
little  water.  Yet  they  endure  exposure  to  heat  and  heavy 
toil. 

These  main  types  of  horses  are  again  subdivided.  A 
half  dozen  breeds  of  heavy  horses,  and  a score  of  less  special- 
ized types,  have  sprung  up  in  various  regions  of  western 
Europe.  Likewise,  many  breeds  of  desert  horses  have  de- 
veloped, of  which  the  more  important  types  are  the  Arabians 
and  North  African  horses  (Berbers  or  Barbs).  Breeding 
for  special  purposes  has,  in  modern  times,  so  combined 
various  races  that  breeds  have  been  produced  which  bear 
no  relation  to  the  natural  conditions  of  any  geographical 
region.  The  English  thoroughbred  is  such  a combination. 

The  ability  of  the  horse  to  subsist  under  a variety  of  con- 
ditions and  in  close  association  with  man  gives  it  a wide 
distribution  over  the  world.  In  regions  settled  by  the  white 
race  there  is  notable  agreement  between  the  distribution 
of  horses  and  that  of  population  (see  fig.  3).  That  this 
agreement  between  the  distribution  of  horses  and  of  men  is 
not  more  close  is  due  (1)  to  the  large  amount  of  horse  labor 
required  in  the  newer  agricultural  regions  of  the  world, 
causing  the  number  of  horses  in  proportion  to  the  human 
population  to  be  high  (1.3  per  capita  in  Argentina);  (2)  to 
the  use  of  cattle  and  of  human  beings  in  the  performance 
of  heavy  labor  in  the  Orient ; (3)  to  the  use  of  mules  and  asses 
ln  regions  of  warm  climate  and  rough  topography;  and  (4) 
the  presence  of  diseases,  which  bar  the  horse  from  large 
Portions  of  equatorial  Africa.  The  agreement  is  closest  in 
urope.  The  poverty  of  the  Russian  peasants  does  not 


permit  them  to  keep  many  horses  and  the  average  number 
per  square  mile  is  only  thirteen.  The  greater  wealth  of 
the  farmers  of  the  industrial  countries  of  western  Europe 
enables  them  to  have  more  horses  (23  per  square  mile  in 
Belgium)  in  spite  of  the  greater  density  of  human  popula- 
tion. The  foreign  sales  of  highly  bred  animals  from  this 
region  constitute  a source  of  income  sufficient  to  stimulate 
horse  production  in  parts  of  nearly  all  of  the  countries  con- 
cerned. In  figure  164  the  horses  of  cities  other  than  Paris, 


Figure  160.— Among  the  important  countries  settled  by  Europeans, 
[talv  has  next  to  the  fewest  work  animals  per  unit  of  population  and  the 
greatest  acreage  of  crops  per  animal,  which  means  that  most  of  the  farm 
work  is  done  by  hand  labor.  In  Argentina  on  the  other  hand,  there  are 
about  as  many  work  animals  as  people,  and  there  are  less  than  5 acres  of 
-rops  per  work  animal , which  would  indicate  that  horses  and  mules  in  Ar- 
gentina are  not  efficiently  utilized  as  work : animals  or  else  are  raised 
Largely  for  other  purposes.  It  is  notable  that  m Canada,  in  spifgof 
ion!  Id  cold  winters,  when .the ; horsey .are  >dle  nrnch  of  he  tun  there 


Berlin  and  Moscow  are  not  specifically  shown  because  they 
are  not  separately  reported  in  official  statistical  publications. 

Mules  and  asses. — The  domesticated  ass  is  believed  to 
have  descended  from  races  of  wild  asses  still  found  in  north- 
ern Africa  It  is  still  most  abundant  in  the  Mediterranean 
region  and  is  found  principally  in  the  hot  and  dry  regions 
of  the  world.  As  in  the  case  of  the  horse,  the  ass  by  natural 
and  artificial  selection  has  developed  many  types  varying 
as  greatly  in  size  and  form  as  do  the  great  horses  of 
Flanders  from  the  ponies  of  the  Shetland  Islands.  Because 
of  their  size  the  large  asses  of  Poitou,  in  southern  France, 


and  those  of  Spain  are  used  in  breeding  mules,  both  in 
Europe  and  in  America.  The  American  type  of  ass,  as  a 
result  of  breeding  and  selection,  is  larger  than  the  original 
stock.  The  ass  is  particularly  important  in  the  eastern 
Mediterranean  lands  and  several  breeds  are  found,  each 
adapted  to  a specific  use.  Both  mules  and  asses  are  able 
to  subsist  on  harsh  or  meager  forage,  which,  together  with 
their  docility  of  temperament  and  sureness  of  foot,  makes 
them  valuable  in  dry  countries  and  especially  those  that 
are  also  rough  or  mountainous.  Under  such  conditions 
their  ability  to  outgo  the  horse  is  proverbial.  These  char- 
acteristics doubtless  account  for  the  introduction  of  the 
mule  and  ass  into  Brazil,  the  Andean  countries,  Mexico, 
and  South  Africa.  In  southern  United  States  the  mule 
occupies  an  important  place  in  the  domestic  economy  of 
the  negro  cotton  grower.  This  condition  extends  over  so 
large  an  area  that  it  gives  the  United  States  nearly  double  the 
number  of  animals  found  in  European  Turkey,  its  nearest 
rival.  It  is  in  rough,  dry,  pastoral  Turkey,  however,  that 
the  ass  and  mule  are  of  the  greatest  importance,  measured 
by  number  of  animals  per  square  mile  or  by  proportion  to 
the  human  population. 

United  States  (figs.  163  and  168). — Horses  and  mules  as 
measured  by  total  value  and  universal  service  are  the  most 
important  class  of  live  stock  on  American  farms.  The 
thirteenth  census  reported  19,833,113  horses,  4,209,769 
mules,  and  105,698  asses  and  burros  on  farms,  making  a 
total  of  24,148,580  such  animals  valued  at  $2,622,000,000. 
Horses  alone  constituted  43.8  per  cent  of  the  value  of  all 
domestic  animals,  and  mules  1 1 per  cent.  The  distribu- 
tion of  horses  is  more  general  than  that  of  any  other  class 
of  live  stock.  Practically  every  county  in  the  country  in 
1910  reported  horses  on  farms  and  only  twenty-three  out  of 
nearly  three  thousand  reported  no  mules. 

There  are  about  20  acres  of  improved  land  per  horse  or 
mule  in  the  United  States,  and  about  one  horse  or  mule  for 
every  four  people.  This  ratio  has  remained  approximately 
constant  since  the  first  agricultural  census  of  1840. 

Horses,  mules,  asses,  and  burros  in  the  U nited  States,  1840—1910,  excluding 


spring  colts. 


Census 

Year. 

Number  of 
animals. 

Number 
per  100 
popula- 
tion. 

Number  per 
100  acres  of 
improved 
land 

Value. 

Average  price. 

4-335,669 
4.  896, 050 
7. 400, 322 
8,  270,  785 
12.  170,  296 
17. 581.318 
20,  099.  826 

25 

Not  reported. . 

Not  reported. . 

Not  reported. 
Do. 

do 

1850 

24 

do 

Do. 

do 

Do- 

Do. 

28 

do 

Do. 

26 

4-S 

$1,066,447, 6S4 

$53. 06 
no.  S6 

1910 

23.426,548 

26 

4.9 

2,597,009,308 
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Use  is  the  primary  factor  governing  the  geographic 
distribution  of  horses  and  mules,  forming  as  they'  do  so. 
important  a part  of  the  working  capital  of  the  farm.  Their 
distribution  is  affected  by  (i)  natural  conditions,  (2)  the 
type  of  farming,  and  (3)  the  type  of  farmers.  The  effects 
of  natural  conditions  are  manifested  in  variations  in  the 
texture  of  the  soil,  requiring  varying  amounts  of  power  in 
plowing  and  cultivation;  in  topography,  which  governs  the 
proportion  which  the  cultivated  land  bears  to  the  entire 
area  and  hence  number  of  draft  animals  needed;  and  in 
temperature,  which  determines  the  selection  of  animals 
with  the  requisite  hardiness  or  heat-resisting  power.  The 
type  of  farming  influences  horse  and  mule  distribution 
through  variations  in  the  proportion  of  the  farm  area  in 
heavily  cultivated  crops  and  in  hay  and  pasture  and  through 
the  intensity  of  cultivation  which  determines  the  number 
of  work  animals  required  to  farm  a given  area.  The  type 
of  farmer  influences  it  through  the  operation  of  personal 
judgment  in  the  selection  of  the  type  of  farming,  of  the 
size  and  organization  of  the  farm,  and  of  the  kind  of  animal 
preferred. 

The  operation  of  these  forces  has  resulted  in  a very 
uneven  regional  distribution.  The  western  half  of  the 
country,  together  with  the  northern  portions  of  Minnesota, 
Wisconsin,  Michigan,  and  Maine,  and  southern  Florida,  is 
very  scantily  supplied;  the  South  and  East  show  only  a 
moderate  density;  while  the  maximum  density  is  found  in 
an  irregular  area  running  in  a broad  belt  almost  directly 
northward  from  Texas  to  Nebraska  and  Iowa  and  thence 
eastward  to  Ohio,  with  a small  detached  area  in  south- 
eastern Pennsylvania.  The  major  portion  of  this  area  lies 
within  the  limits  of  the  corn  belt.  One-half  of  all  the 
horses  and  mules  of  the  United  States  in  1910  were  found  in 
the  East  and  West  North  Central  States. 

The  most  obvious  relation  of  this  irregular  distribution  is 
that  which  it  bears  to  the  location  of  cultivated  land.  The 
aridity  and  the  rough  topography  of  the  West,  the  short 
growing  season  and  swampy  or  sandy  character  of  much  of 
the  land  in  the  northern  sections  of  the  Lake  States,  and 
the  large  amount  of  relatively  infertile  stony  soil  in  New 
England  cause  the  percentage  of  area  cultivated  to  be  very 
low;  while  in  the  more  or  less  level  prairie  regions  a high 
proportion  of  the  entire  area  is  in  crops,  thus  creating  a 
maximum  demand  for  work  animals. 

Another,  though  less  obvious  cause,  is  the  type  of  farming. 
The  greater  the  predominance  of  intertilled  crops  and  the 
more  intensive  the  methods  used,  the  smaller  the  acreage 
which  can  be  worked  with  a given  force  of  horses  and  the 


larger  the  force  required  on  a farm  of  a given  size.  In 
Illinois,  for  instance,  where  the  principal  crop  is  corn,  requir- 
ing frequent  and  thorough  cultivation,  the  average  acreage  of 
crops  per  work  horse  or  mule  is  less  than  17;  while  in  the 
spring-grain  region  of  North  Dakota,  where  the  wheat  and 
oats  require  labor  only  in  plowing,  seeding,  and  harvesting, 
the  average  acreage  of  crops  per  work  horse  or  mule  is  over 
30  (see  fig.  1 61). 
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Figure  161.— The  influence  of  both  type  of  farming  and  climatic 
conditions  upon  the  efficient  use  of  work  stock  is  evident  in  this  graph. 
In  North  Dakota  the  wheat  crop  requires  horse  labor  for  plowing  plant- 
ing and  harvesting,  but  not  for  cultivation,  while  the  farms  are  large 
and  well  equipped  with  machinery,  so  that  despite  the  long  winters  the 
fanners  handle  on  the  average  over  30  acres  of  crops  per  work  animal 
CarolV^  th^  Prjncipal  crops,  cotton  and  corn,  require  many 
cultivations,  while  the  farms  are  small  and  poorly  equipped  Tith 

breed“S  P-P-s,  which 

The  division  of  territory  between  horses  and  mules  while 
not  exclusive  is  very  marked.  Horses  are  the  prineiral 
work  animals  thoughout  most  of  the  United  States  exoent 
the  cotton  belt,  where  mules  predominate.  The  fact  thatL 
smaller  proportion  of  all  farmers  reported  horses  n iqio 

sss  “1 -TS 


excess  of  those  needed  to  keep  up  the  work  stock  in  some  regions 
and  the  almost  total  absence  of  them  from  other  regions 
The  former  may  be  called  surplus  regions  and  are  shownTn 
the  insert  maps,  figures  164  and  169.  It  will  be  seen  that 
the  area  of  maximum  horse  production  coincides  rather 
closely  with  the  area  of  greatest  density  of  total  horses 
This  is  true  first  of  all  because  horse  production  is  not  a 
specialized  but  an  incidental  industry  and  colts  will  be 
found  in  abundance  only  where  the  type  of  farming  requires 
the  work  of  many  horses  and  furnishes  favorable  conditions 
with  regard  to  the  production  of  feed.  Conditions  are  even 
more  favorable  where  the  seasonal  distribution  of  horse 
labor  is  such  as  to  provide  considerable  periods  of  rest  for 
the  mares,  which  must  work  as  well  as  produce  colts  in  order 
to  be  profitable.  The  best  combination  of  these  conditions 
is  to  be  found  in  the  corn-belt  States.  Iowa,  Illinois,  Kan- 
sas, Missouri,  and  Nebraska  are  the  leading  States,  in  the 
order  named,  in  the  number  of  yearling  horses,  and  Missouri 
in  the  number  of  yearling  mules  in  1910.  Texas  is  an 
important  State  in  the  production  of  both  horses  and  mules, 
ranking  sixth  in  young  horses  and  second  in  young  mules. 
Another  production  area  includes  the  small-grain  States, 
Minnesota  and  the  Dakotas.  In  the  West  the  old  range 
States  are  still  producing  many  horses  of  somewhat  lower 
grade  than  those  raised  in  the  Eastern  States.  Northern 
Kentucky  and  central  Tennessee  are  still  important  pro- 
ducing regions  though,  relative  to  other  States,  they  have 
not  maintained  their  former  rank.  Southeastern  Pennsyl- 
vania, Maryland,  and  the  mountain  districts  of  Virginia  form 
another  region  in  which  horse  production  is  an  important 
enterprise. 

As  in  use  so  in  production  there  is  a noticeable  division  of 
territory  between  horses  and  mules.  Mule  raising  is  cen- 
tered to  the  south  of  the  area  of  heaviest  horse  production  in 
northern  Missouri,  southern  Illinois  and  Indiana,  and  central 
Kentucky  and  Tennessee.  In  Kansas,  Oklahoma,  Arkansas, 
and  Texas  there  is  found  a somewhat  lighter  though  very 
important  mule  producing  area.  There  is  also  some  pro- 
duction in  the  West,  particularly  in  California.  With  the 
exception  of  Texas,  it  is  very  light  in  the  cotton  States. 
Horses  are  produced  throughout  the  mule-producing  region, 
but  mules  are  not  raised  in  the  leading  horse-producing 
regions..  The  regions  where  mules  are  grown  have  a smaller 
proportion  of  cultivated  land  and  more  permanent  pasture. 
This  is  more  favorable  to  specialization,  and  mule  raising 
shows  a greater  tendency  in  this  direction  than  horse  raising. 
This  is  particularly  noticeable  in  feeding  young  mules  and 
preparing  them  for  market.  The  fact  that  mule  breeding 
was  early  located  in  a region  within  easy  driving  distance  of 
the  cotton  States  doubtless  has  had  an  influence  in  fixing 
this  enterprise  permanently  over  the  region. 


HORSES 


ill 


“Isf  the 


“J§  lead  in  actual  number  of  horses.  Relative  to  the  .s’greatest  in  northwestern  Jurope.^w^  ^ ^ 

Parse  populations.  The  number  of  horses  relative  t > agricultural  labor  and  in  P 
hu*an  labor  is  plentiful  and  cheap,  and  cattle  are  used  both  in  agn 
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Figures  163  and  1 64.— Distribution  of  horses  in  the  United  States.  The  region  of  greatest  rlendt,, 
percentage  of  the  cropped  land  in  corn,  which  requires  much  horse  labor  for  plowing  planting  and  onltbraHn^  - 1 y c°mcldes  with  the  corn  belt  (see  fig.  36).  In  this  region,  the 
is  used  to  replace  man  labor  wherever  possible.  Finally,  feed  is  cheaper  in  the  corn  belt  than  in  most  nthPr  “i!?6’,,  furthermore,  the  farms  are  large  in  this  region  and  horse  labor 
are  raised  for  shipment  to  the  South  and  to  the  cities  (see  fig.  164).  In  the  West  there  are  comparatively^8  tf  the  U?lted  States,  consequently  a large  number  of  horses  and  mules 
relative  to  population  there  are  more  horses  in  the  West  than  in  any  other  portion  of  the  country  The  short  h°1S£S  reIatlve  to  area-  owing  to  aridity  and  rough  topography,  but 
northern  sections  of  the  Lake  States  and  the  large  amount  of  poor,  stony  soil  in  New  England  cause  the  nercentSar°W1f g Seaso1?  and  swamPy  °r  sandy  character  of  much  of  the  land  m the 
In  the  South  mules  are  used  instead  of  horses  for  much  of  the  farm  labor  (see  fig.  168)  percentage  of  area  cultivated  to  be  very  low,  hence  the  comparatively  few  horses. 
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incomplete  statistics.)  The  horse-breeding  industry  of  France  ®el|  - , fid  66)  is  introduced  to  show  the  Percheron  breeding  centers  which  are  dissemble  i t ^number 

as  to  be  scarcely  noticeable  on  the  general  map.  The  insert  map ) o horses  on  the  plain  of  northern  Fmisterre,  where,  m spite  of  a dense  population,  horses  outnum 

dots  in  Normandy.  Of  greater  local  importance,  however,  p 
people  three  to  one. 
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mules  and  asses 


Figure  167. — World  distribution  of  mules  and  asses.  Comparison  of  this  map  with  ficrUre  show*  cfriUn^  • • 1 ^ . , A:unnA  their 

stolidity,  their  sureness  of  foot,  and  ability  to  subsist  on  meager  forage,  the  mule  and  the  ass  are  the  beasts  of  hn?  1 ^ ln  distribution.  Owing  to  thejr  hard  » 

importance  is  greatest  in  southern  Europe,  in  the  mountains  of  South  America,  in  Ireland  and  amoiF  the  neo-rn  fn  ^ °t  dry  and  rough  lands  and  ol  poor  peop  es. 
than  horses  in  China,  but  their  number  is  not  known.  The  number  of  mules  and  asses  shown  in  Brazil  is  an  estimate  S°1Utherr}  Uniteci  States.  Asses  are  more 
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Figures  i 68  and  169. — Distribution  of  t , Oklahoma,  a^y^g^g^'^at^ulesa^re^M^orees  to  a arge  extent  m^mithern  ^ 

ind  in  Tennessee,  in  southern  Indiana  and  W1S-^  " of  climate,  is  indicated  by  “ l™* sture  in  the  border  States  making  competition  unprofitable.  Worm 

f laming  make  them  preferred  to  horses  cheaper  feed  and  ^f^ESornia. 

few  mules  are  produced  in  the  cotton  States,  ex  p c01^paratively  few  in  the  W » 
yery  few  mules  are  either  raised  or  used,  and  the 


mules  and  asses 


Figure  170. — Distribution  of  mules  and  asses  in  Europe.  Comparison  with  figure  165  indicates  a distribution  supplementary  to  that  of  horses.  Because  of  rainfall  distribution  the 
Mediterranean  countries  have  poorer  summer  pasture  than  the  countries  of  northwestern  Europe.  Thus,  in  Spain  horses  are  most  numerous  in  Galicia  where  the  rainfall  is  heaviest, 
while  mules  and  asses  are  more  numerous  on  the  dry  Mediterranean  coast.  Southern  France  is  noted  for  its  excellent  mules.  Southern  Italy,  particularly  Sicily,  where  it  is  both  dry  and 
rough,  has  more  mules  and  asses  than  horses.  An  interesting  reflection  of  agricultural  conditions  is  discernible  in  the  presence  of  mules  and  asses  in  level  humid  Ireland,  where  the  farms 
are  small  and  the  farming  intensive,  and  their  absence  from  Scotland,  which,  though  having  rougher  land,  has  larger  farms  and  a higher  decree  of  prosperity 
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CATTLE  are  used  for  the  production  of  beef  and  of 
niilk,  and  as  work  animals.  In  most  of  the  impor- 
tant cattle  regions  of  the  world  (fig.  174)  each  of 
these  uses  has  a part,  and  in  certain  limited  areas  they  may 
be  of  nearly  equal  importance.  In  general,  however,  regions 
may  be  classified  as  to  the  dominance  of  one  and  the  subor- 
dination of  the  other  two  phases  of  the  industry.  Thus,  for 
example,  Uruguay  may  be  taken  as  typical  of  beef-producing 
regions,  the  Isle  of  Guernsey  of  dairy  regions, 
while  India  is  typically  a region  of  draft 
cattle. 

THE  beef-cattle  industry. 

Europe  (fig.  177).— Although  the  coun- 
tries of  western  Europe  are  not  dominantly 
beef-producing  regions,  there  is  a very  large 
aggregate  beef  production.  In  this  industry 
the  United  Kingdom  ranks  high,  not  so  much 
in  number  of  cattle  as  in  their  quality  and 
in  the  attention  given  the  industry.  The 
farmers  of  Britain  have  for  generations  given 
attention  to  the  selection  of  animals  of 
special  merit,  until  about  a dozen  breeds  of 
beef  or  dual-purpose  cattle  have  been  devel- 
oped, each  characteristic  of  a definite  region. 

Some  of  the  more  important  are  the  Short- 
horn, Hereford,  Aberdeen- Angus,  Galloway, 

Red  Poll,  Devon,  Sussex,  and  West  High- 
land. The  suitability  of  most  of  these  breeds 
to  New  World  conditions  gives  the  British 
farmer  a considerable  income  from  the  ex- 
portation of  breeding  stock. 

British  beef  cattle  are  raised  largely  for 
home  consumption.  The  annual  production 
is  now  about  60  per  cent  of  the  amount  con- 
sumed, the  balance  being  supplied  by  impor- 
tation. While  cattle  are  most  numerous 
counties  and  on  the  Cornish  peninsula,  the  fattening  of  beef 
cattle  is  most  important  in  the  midland  and  in  the  eastern 
counties.  In  Northampton,  for  example,  cows  form  only  25 
per  cent  of  the  total  number  of  cattle,  while  in  the  dairy 
region  of  Cheshire  the  percentage  is  63.  Cattle  fattening  is 
done  mostly  on  pasture  in  summer  with  stall  feeding  in  winter. 
In  southern  England  the  chief  winter  ration  is  hay,  oil  cake, 
and  roots;  in  the  eastern  counties  more  roots  and  less  hay, 
and  in  Scotland  large  quantities  of  roots  with  oats,  while  the 


hay  is  supplemented  by  oat  straw.  In  Ireland  nearly  65  per 
cent  of  the  land  is  under  grass,  and  cattle  raising  is  a very 
important  industry.  Some  of  these  cattle  are  fattened  and 
slaughtered  on  the  island,  but  about  half  a million  head, 
chiefly  young  cattle,  are  sent  annually  to  England  for 
fattening. 

The  breeds  of  cattle  on  the  Continent,  while  less  well  known 
in  America,  are  numerous.  In  France  about  25  are  recog- 


STEERS  AND  BULLS 


FrnmF  i7i  —The  number  of  steers  and  bulls  is  densest  m Iowa  and  northwestern , 

of  Kansas  and  adioinin*  section  of  Oklahoma,  where  there  were,  m 1910,  an  average  of  60 
Flint  Hills  region  of  Kansas  a <4  * hoes,  on  land  6o  per  cent  in  pasture.  Minor  centers  are  located 

R?  Sq' * SintfSr Kentucky  in  the  vllleys  of  southwestern  Virginia,  also  a blue-grass  region,  and  1 
in  the  blue-erass  region  OI  JS.entUCKy , ill  tnc  y J?r„ir„  nrm;  Hps  rhpp 


in  the  western 


in  the ibJPfSraf  Adhere  the  open  range  supplemented  by  alfalfa  and  wild  hay  provides  cheap 

rdr^s^^oodtteDe?Py|riate  extent  of  arid  the  density  of  distribution  of  steers  and  bulls  m 
the  West  is  almost,  equal  to  that  in  the  Eastern  States. 

nized.  The  more  important  of  the  beef  cattle  are  the  Charo- 
lais,  which  is  also  largely  used  as  a draft  animal,  and  the 
Parthenaise.  Compared  with  British  cattle,  these  breeds 
mature  and  fatten  slowly.  The  regions  of  extensive  cattle 
raising— the  northwest  coast,  the  peninsula  of  Brittany,  and 
the  central  plateau— are  regions  of  large  forage  production, 
due  to  moist  climate  and  soils  unsuited  to  wheat.  The 
Mediterranean  coast  of  France  and  of  Spain  is  not  a cattle- 
producing  region,  largely  because  of  summer  drought,  which 
is  unfavorable  to  pasture  and  hay  production. 


In  Germany  and  in  the  coast  countries  of  northwestern 
Europe  beef  is  produced  mainly  in  connection  with  dairying. 
In  these  countries  cattle  are  still  used  as  draft  animals.  As 
in  England,  a considerable  import  of  flaxseed  and  cottonseed 
cake  and  of  grain  is  necessary  to  supplement  the  local  feed 
supplies.  Russia  with  its  great  area  has  the  largest  number 
of  cattle  of  any  European  country.  It  has,  however,  only 
one-fifth  as  many  per  square  mile  as  has  Germany  or  the 
United  Kingdom.  Russian  cattle  are  mostly 
poor  and  the  industry  is  declining.  Italy  has 
the  largest  cattle  industry  of  any  of  the  Med- 
iterranean countries.  While  the  number  of 
animals  is  but  half  that  of  the  United  King- 
dom, the  number  of  breeds  is  nearly  as  large, 
many  small  districts  having  their  own  breed. 

United  States  (fig.  175). — The  number 
of  cattle  on  farms  in  the  United  States  in 
1910  was  about  one-eighth  of  all  the  cattle 
in  the  world,  or  62,000,000,  of  which  one- 
third  were  classified  as  “dairy  cows,”  another 
third  as  “other  cows,”  somewhat  over  one- 
fifth  as  “steers  and  bulls,”  and  about  one- 
seventh  as  calves.  Five-sixths  of  all  the 
farms  in  the  United  States  have  cattle. 
The  number  of  cattle  per  100  population 
and  per  100  acres  of  improved  land  in  the 
United  States  declined  materially  between 
1890  and  1910. 

The  geographic  distribution  of  beef  cattle 
in  the  United  States  (fig.  1 71)  depends  largely 
on  availability  of  cheap  feed  and  pasture. 
The  greatest  density  is  found  in  the  western 
portion  of  the  corn  belt  (see  fig.  36),  with  an 
area  of  somewhat  lesser  density  extending 
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Missouri,  and  in  the 
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a “Neat  cattle.’  „ 

6 -‘Cattle  one  year  old  and  older. 
c Consists  of  “milch  cows,"  “working  oxen, 


and  “other  cattle. 


' Total  cattle  excluding  calves  bora  between  January 
enumeration. 
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for  these  crops  is  found  in  feeding  and  fattening  cattle,  which,  This  industry  was.  . Qa„  a„A  „nrP 

being  worth  several  times  as  much  per  pound  as  corn  or  hay,  exportation  of  frozen  beef,  which  began  in  1882,  and  mo 
can  better  bear  the  cost  of  transportation.  In  the  Far  recently  the  adoption  of  the  chilling  process,  marked  a new 
Western  States  the  vast  expanse  of  wild-grass  range,  where  era  in  the  Argentine  cattle  industry.. 

the  rainfall  is  insufficient  for  the  successful  production  of  The  Argentine  cattle  region  lies  mainly  in  the  easterns  a es, 
crops,  is  largely  utilized  for  the  grazing  of 
cattle,  which  roam  over  the  plains  and  moun- 
tains in  large  herds.  Much  of  this  western 
stock  is  shipped  to  farmers  in  the  corn  belt 
to  be  fattened  and  finally  sent  to  the  packing 
centers  at  Chicago,  Kansas  City,  or  South 
Omaha. 

There  is  a notable  sparsity  of  beef  cattle 
the  spring-wheat  region  of  Minnesota  and 


the  Dakotas,  in  the  dairy  region  of  eastern 
Wisconsin,  New  York,  and  New  England, 
and  in  the  cotton  belt.  The  climatic  condi- 
tions in  the  spring-wheat  States  do  not  per- 
mit the  extensive  production  of  corn  or  other 
cheap  feed  crops  and  the  long  winters  involve 
an  expensive  outlay  for  feed  and  shorten  the 
season  during  which  the  cattle  can  be  kept 
on  pasture.  In  the  South  the  production  of 
cotton,  the  labor  question,  and  the  cattle 
tick,  have  combined  to  hinder  the  growth  of 
the  cattle  industry;  while  in  the  Northeast- 
ern States  the  development  of  the  dairy 
industry  and  the  high  price  of  feed  have 
prevented  the  extensive  production  of  beef 
cattle. 

South  America  (fig.  184). — The  cattle 
industry,  like  that  of  the  western  plains  of 
the  United  States,  is  practically  confined  to 
beef  production.  Dairy  cattle  have  been  introduced,  but 
their  number  is  too  small  to  affect  the  general  character  of 
the  industry.  Cattle  of  Spanish  origin  were  introduced  into 
Argentina  during  the  sixteenth  century.  Settlement  took 
place  slowly,  and  100  years  later  the  early  inhabitants  found 
an  abundance  of  wild  cattle  on  the  plains.  As  in  the  early 
days  of  the  cattle  industry  in  Texas,  poor  transportation 
facilities  made  it  impossible  to  market  the  cattle  or  the  beef, 
and  immense  numbers  of  animals  were  slaughtered  for  their 
hides  and  tallow,  the  carcasses  remaining  on  the  plains. 
Early  in  the  nineteenth  century  processes  of  meat  salting  were 
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f • k d beef  were  50,000  acres  or  more,  and  the  proportion  cultivated  is  very 

southward  through  Oklahoma  and  Texas.  Both  corn  and  introduced,  and  after  1820  large  quanti  les  o jer  e . small.  Uruguay  leads  all  countries  in  number  of  cattle  rela- 

hay  are  cheaper  in  these  Middle  Western  States  than  in  the  exported.  During  the  later  years  o - tive  to  population,  and  ranks  with  the  western  European 

eastern  portion  of  the  corn  belt,  and  the  most  profitable  use  considerable  numbers cattle  were  sapped  to  Europe.  tive^J.P  ^ ^ ^ ^ 

’ In  southern  Brazil  the  production  of  cattle  is  increasing. 

Distance  from  transportation  lines  does  not  permit  fresh  beef 
to  be  profitably  marketed,  and  while  the  number  of  cattle 
killed  for  salting  in  Argentina  has  decreased  in  recent  years, 
that  of  Brazil  increased  50  per  cent  between 
1908  and  1912. 

Australia  and  New  Zealand  (figs.  182 
and  183). — The  cattle  industry  of  Australia, 
like  that  of  the  United  States,  may  be  di- 
vided into  two  classes.  In  Victoria  and  New 
South  Wales  denser  settlement  and  cooler 
climate  cause  beef  production  to  be  subor- 
dinated to  grain  farming  and  dairying.  In 
the  more  tropical  climates  of  Queensland  and 
northern  Australia,  where  population  is 
sparse,  great  unfenced  grazing  ranges  exist, 
some  of  them  amounting  to  10,000  square 
miles  and  supporting  many  thousand  head 
of  beef  cattle.  The  cattle  industry  of  New 
Zealand  resembles  that  of  southern  Australia. 

India  (fig.  185)  ranks  first  in  the  world  in 
number  of  cattle,  nearly  equaling  the  com- 
bined numbers  of  the  United  States  and  the 
Russian  Empire.  The  cattle  are  utilized 
very  little  for  food,  as  the  Hindus,  who 
make  up  nearly  70  per  cent  of  India’s  pop- 
ulation, do  not  eat  beef  under  any  conditions, 
and  the  Mohammedans,  who  form  over  20 
per  cent,  forego  it  largely  out  of  sympathy, 
except  on  feast  days.  The  cattle  are  of  the 
humped  type,  though  many  breeds  exist. 
The  bullocks  are  used  universally  for  labor. 
In  most  parts  of  India  cattle  are  objects  of 
religious  esteem  and  the  cows  and  bullocks  beyond  their 
years  of  usefulness  are  not  killed,  but  subsist  in  a meager 
way  until  they  die  natural  deaths.  The  carcasses  are  then 
skinned  by  a special  caste  and  become  carrion,  or  are  some- 
times buried.  The  utilization  of  cattle  instead  of  the  buffalo 
for  labor  in  the  delta  region  of  Bengal  is  due  in  part  to  prej- 
udice against  the  latter  and  especially  against  its  milk.  The 
cattle  of  this  region  are  small  and  of  poor  quality  and  might 
well  be  supplanted  by  the  buffaloes,  which  are  suited  to  this 
region,  as  is  shown  by  their  number  in  the  delta  of  the 


Figure  172 a. — The  creameries  are  located  mostly  in  the  northeastern  quarter  of  the  United  States,  very 
few  being  found  south  of  the  Potomac  and  Ohio  Rivers,  or  in  the  Great  Plains  or  arid  interior  regions.  There  is 
a notable  thin  belt  of  creameries,  however,  along  the  eastern  margin  of  the  Great  Plains  from  North  Dakota  to 
Texas,  another  belt  along  the  west  front  of  the  Wasatch  Mountains  in  Utah,  a third  and  more  important  belt  in 
the  series  of  valleys  between  the  Sierra-Nevada  and  coast  ranges  which  extend  northward  from  the  Tehachapi 
across  California,  Oregon,  and  Washington,  and  a fourth  belt  along  the  immediate  Pacific  coast. 


where  the  climate  is  warm  and  humid.  The  rainfall  is  of 
the  summer  maximum  type;  the  winters,  mild  and  open. 
Cattle  are  fattened  on  the  native  grass  or  alfalfa  range,  ordi- 
narily without  shelter  or  grain  ration,  and  at  a low  cost. 
The  best  agricultural  land  of  the  country  is  included  within 
this  grazing  region.  The  original  cattle  have  been  greatly 
improved  by  the  introduction  of  Shorthorn  and  some  Here- 
ford blood. 

The  history  of  the  cattle  industry  in  Uruguay  differs  little 
from  that  of  Argentina  save  that  more  Hereford  blood  has 
been  used.  The  land  is  divided  into  large  holdings,  frequently 


Kistna,  north  of  Madras. 
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, tapan  cattle  are  used  for  draft,  but  lit-  of  the  Netherlands  lying  contiguous  to  the  North  Sea, 
jnCmNA  ai  > t.on  AUhough  human  labor  is  largely  wllere  the  climate  is  cool  and  moist  and  the  soil  is  a heavy 
He  for  roi'K  Pr  common  and  considerable  exports  of  clay>  which  induces  a luxuriant  growth  of  grass  carrying  a 
utifcd,  cattle  annually  from  Shantung,  Szech-  h'gh  percentage  of  water  and  a corresponding  low  content 

cattle  and  mots  L _ ^ china  nu^rien^  substance.  The  cows  calve  during  the  spring 


wan 


( and  other  provinces  of  China 

THE  DAIRY  INDUSTRY. 

Europe  (fig-  i79)--In  eastern  EuroPe  there  is  little  dis“ 

tinction  of  breed  between  cattle  used  for 
L purposes  and  those  used  for  beef  or 
draft  but  in  western  Europe  the  combination 
of  favorable  climate  and  growing  demand 
for  dairy  products  induced  the  development 
of  highly  specialized  animals,  and  in  America 
this  specialization  has  been  carried  to  a still 
higher  degree.  As  in  the  case  of  beef  cattle, 
the  United  Kingdom  has  contributed  to  the 
world  the  largest  number  of  famous  breeds 
of  dairy  cattle.  Of  these  the  better  known 
are  the  Jersey,  Guernsey,  Ayrshire,  and 
Kerry,  as  well  as  the  Devon,  Shorthorn,  and 
Red  Poll,  used  for  both  milk  and  beef  pro- 
duction. From  the  Continent  come  what 
are  known  in  America  as  the  Holstein -Friesian 
and  also  the  Brown  Swiss.  Besides  these, 
several  other  breeds  are  of  importance  the 
Normande,  Flamande,  and  Bretonne  cattle  of 
France;  the  Danish  Red  and  the  Black  and 
White  cows  of  Jutland,  and  the  Simmenthal 
cattle  of  Switzerland. 

To  what  extent  the  qualities  of  these 
different  breeds  of  dairy  cattle  as  regards 
bodily  form,  temperament,  yield,  and  qual- 
ity of  milk  are  due  to  the  natural  conditions 
in  the  regions  of  their  origin  is  not  well 
known.  Doubtless  the  breeders’  ideals  have 
been  very  important  factors  in  their  formations 


months,  and  during  their  heaviest  milking  period  are  obliged 
to  obtain  the  needed  sustenance  from  luxuriant  but  watery 
grass.  As  a result  of  this  necessity  there  has  been  developed 


Adrian,  Mich. 

Oregon  coast  r 
along  the  Pacific  coast  an 
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force  of  environment,  however,  may  be  seen  m 
well-recognized  characteristics.  Such  are  the  heavy,  we 
muscled  bodies  of  the  Brown  Swiss,  required  in  climbing 
mountain  pastures,  and  the  thriftiness  and  ability  to  thrive 
°n  scant  pastures  of  the  Ayrshire  breed,  which  originate  on 
uplands  of  Ayr  in  Scotland,  where  disagreeable  climate 
and  poor,  thin  soils  produce  coarse  and  scanty  forage, 
striking  contrast  in  characteristics  between  the  Dutc  1 or 
Holstein-Friesian  cattle  and  the  Jersey  is  doubtless  ue  a so 

m Part  to  the  difference  in  geographic  environment,  in 
native  home  of  the  Holstein-Friesian  cattle  is  that  por  1 


. • larcp  abdomen  with  a corresponding  large 

a cow  having  a ,argTh“C0WS  als0  are  large  in  size  and 
digc^ive  capac  ,hat  coarse  and  Aguiar.  Per- 

their  bony  struct  quantities  of  watery  food, 

haps  as  a result  quantity  and  lower  in  percentage 
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dairy  breeds.  conditions  under  which  the  Jersey 

Quite  opposite  are  tho  possesses  a mlid 

cattle  have  devel°pedM  of  Holland.  The  soil  is  a light 

climate  much  drier  th  th  abundantj  but  compara- 

loam  and  carries  an  he  g _ . .***~nt 

tively  high  in 


At  no  time  is  the  Jersey  obliged  to  consume  large  quantities 
of  succulent  food.  The  character  of  the  food  supply  has 
doubtless  been  one  factor  in  developing  a body  of  moderate 
size  and  rather  fine,  bony  structure.  Environment,  food, 
and  selection  by  the  breeder  have  resulted  in  making  the 
Jersey  cow  a moderate  producer  of  milk  that  is  richer  in 
fat  and  in  other  solids  than  the  milk  of  any  other  breed  of 
cattle. 

The  importance  of  the  dairy  industry  in 
northern  Europe  in  general  reflects  favorable 
conditions  for  grass  production  and  for  the 
manufacture  and  storage  of  dairy  produce 
and  also  the  presence  of  large  industrial 
populations.  The  unimportance  of  the  in- 
dustry in  the  Mediterranean  countries,  with 
the  exception  of  northern  Italy,  reflects  the 
reverse  of  these  conditions.  Greece,  for  ex- 
ample, has  not  more  than  4,000  cows,  mainly 
near  Athens.  The  Italian  Alps  and  the  Po 
Valley,  where  irrigation  permits  intensive  hay 
production,  are  important  dairy  regions. 

The  character  of  the  dairy  industry  in  any 
region  is  determined  in  part  by  accessibility 
to  markets.  Thus,  in  Great  Britain  about 
70  per  cent  of  the  total  milk  production  is 
consumed  as  milk,  in  Germany  about  43  per 
cent,  while  in  Canada  only  about  27  per  cent 
is  so  used.  The  accessibility  of  a region  is 
often  more  a matter  of  transportation  facili- 
ties than  of  actual  distance;  thus,  Siberia  pro- 
duces butter  for  the  English  market,  while 
the  Swiss  summer  dairies  produce  cheese 
which  can  better  stand  the  delay  in  transpor- 
tation from  the  mountain  pastures.  In  Ger- 
many the  northern  lowlands  produce  mainly 
milk  and  butter,  while  in  rough  southern 
Germany,  especially  in  Bavaria,  cheese  factories  are  much 
more  numerous.  In  Italy  the  extensive  use  of  olive  oil  has 
resulted  in  cheese  becoming  the  most  important  dairy  product. 


Nongeographic  factors,  such  as  reputation,  are  often  im- 
portant in  the  development  of  dairy  industries.  Thus  Den- 
mark has  established  a reputation  for  fresh  butter  and  utilizes 

* • • - while  the 
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practically  her  whole  milk  supply  m this  way 
Netherlands,  with  somewhat  better  climatic  conditions  and 
transportation  facilities,  but  lacking  an  equal  reputation  for 
butter  finds  it  profitable  to  convert  a considerable  portion 
of  her’ milk  supply  into  eheese,  for  which  a reputation  has 

been  established. 


120 


CATTL 


AND  DAIRYING 


United  States  (fig.  178). — Over  one-fourth  of  the  dairy 
cows  in  the  United  States  are  found  in  four  States,  Wisconsin, 
New  York,  Iowa,  and  Minnesota,  and  the  receipts  from  sale 
of  dairy  products  in  these  four  States  together  with  Pennsyl 
vania  and  Illinois  were,  in  1909,  over  half  those  in  the  entire 


food  of  exceptionally  high  value  per  unit  of  weight,  endures 
storage  and  transportation  without  deterioration,  and  is 
carried  from  Minnesota  to  New  York  at  a cost  of  a cent  or 
two  per  pound,  or  usually  at  from  3 to  5 per  cent  of  its 
original  value.  Under  such  conditions  it  is  difficult  for  the 


country  (fig.  173).  This  development  of  the  dairy  industry  in  dairymen  in  the  Eastern  States,  especially  those  who  have 
the  northeastern  section  of  the  United  States  is  due  to  several  to  buy  mill  feeds  from  the  West,  to  compete  in  butter 

causes,  among  which  may  be  mentioned  the  proximity  to  the  production  with  the  farmers  in  Minnesota  and  Wisconsin 
large  city  markets,  especially  important  in  the 
production  of  market  milk,  and  the  cool  sum- 
mer climate  which  favors  the  production  of 
dairy  products  of  high  quality,  and  although 
often  preventing  the  proper  maturity  of  com 
for  grain,  permits  its  production  for  silage. 

The  climate  of  the  Northeastern  States  has 
also  resulted  in  making  them  the  most  impor- 
tant hay-producing  region  in  the  United 
States,  and  a market  for  this  hay  is  secured 
by  keeping  dairy  cows.  The  relatively  large 
summer  rainfall,  especially  in  the  western 
section  of  the  region,  is  also  an  important 
factor,  since  it  promotes  the  maintenance  of 
green  pastures  which  greatly  reduces  the 
agricultural  work  of  the  summer  so  far  as 
the  feeding  of  cattle  is  concerned.  Moreover, 
by  producing  market  milk  and  manufactur- 
ing butter  and  cheese  the  rural  population 
finds  profitable  employment  during  the  win- 
ter season  in  a way  that  would  be  practcally 
impossible  if  only  the  production  of  crops 
was  undertaken.  In  other  words,  dairying 
enables  the  farmer  to  earn  the  equivalent  of 
wages  during  the  winter  season,  even  though 
they  be  low,  which  he  would  not  otherwise 
secure  at  all.  Not  least  important  among 
these  factors  which  have  promoted  the  devel- 
opment of  dairying  in  the  Northeastern 
States  is  the  presence  of  a class  of  farmers 
of  English  and  Teutonic  origin  familiar  for 
several  generations  with  methods  of  dairy- 
farm  management. 

The  creameries  (fig.  172 A)  are  located  mostly  in  this 
northeastern  quarter  of  the  United  States,  nearly  nine-tenths 
of  all  the  creameries  being  found  east  of  the  Missouri  and 
north  of  the  Ohio  and  Potomac  Rivers.  Minnesota  leads 
the  States  in  number,  having  848  creameries  in  1914,  and 
Wisconsin  ranks  second,  with  812  creameries.  The  large 
production  of  butter  in  these  States  is  due  not  alone  to  the 
favorable  climatic  conditions  and  the  large  acreage  of  corn 
for  silage,  hay,  and  pasture,  but  also  to  the  long  distance 
from  the  centers  of  population  in  the  East.  Butter  is  a 
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who  have  more  abundant  and  cheaper  feed;  hence,  wherever 
possible  the  eastern  dairymen  produce  milk  for  the  city 
markets.  There  is  a notable  absence  of  creameries  from  the 
region  around  Boston,  New  York  City,  Rochester,  Buffalo 
and  Detroit.  In  New  York  and  New  England,  especially’ 


There  are  very  few  creameries  in  the  Southern  States  or  in 
the  semiarid  Great  Plains  or  arid  interior  sections  of  the 
country,  but  the  industry  is  developing  in  each  of  these 
regions.  There  is  a notable  belt  of  creameries  along  the 
eastern  margin  of.  the  Great  Plains  from  Texas  to  North 
Dakota,  another  belt  in  the  Great  Valley  of  California  and  in 
the  valleys  between  the  Cascade  and  Coast  ranges  in  Oregon 
and  Washington,  and  a third  belt  along  the  immediate  Pacific 
coast.  In  each  of  these  regions  hay  is  a very 
important  crop. 

The  location  of  the  cheese  factories  in 
the  United  States  (fig.  172B)  exhibits  some 
mteresting  climatic  correlations.  Practi- 
cally all  of  these  factories  are  located  where 
the  average  growing  season  is  less  than  155 
days,  except  along  the  immediate  shores  of 
the  Great  Takes  and  on  the  Pacific  coast, 
where,  although  the  growing  season  is  longer 
the  temperature  is  cool.  South  of  the  sum- 
mer  (June,  July,  and  August)  temperature 
line  of  70°  also  there  are  very  few  cheese 
factories  in  the  United  States.  The  signifi- 
cance of  these  climatic  limits  appears  to  reside 
largely  in  the  fact  that  south  of  this  line  the 
summer  temperature  is  too  high  for  the  pro- 
duction of  the  best  cheese.  Where  the  cli- 
mate is  cool  it  is  easier  to  secure  a uniformly 
high  quality  of  milk,  thus  making  possible 
the  production  of  a higher  grade  of  cheese 
and  its  sale  at  a higher  price.  Moreover,  in 
the  cheese  regions  of  Wisconsin  and  New 
York,  which  lie  north  of  this  line,  from  50  to 
80  per  cent  of  the  improved  land  is  in  pasture 
or  meadow.  The  pasturage  encourages  sum- 
mer dairying  and  cheese  production. 

The  absence  of  the  cheese  factories  from 
central  Wisconsin  and  western  Michigan  is 
due  primarily  to  the  sandy  soils,  which  do 
not  produce  good  pastures,  while  the  scarcity 
in  the  Ontario  Shore  and  Finger  Lakes  re- 
gions of  New  York  may  be  accounted  for 
in  part  by  the  large  acreage  in  fruit,  beans, 
and  truck.  The  cheese  factories  in  New  York  are  located 
mostly  in  the  highlands  where  the  climate  is  cool  and  the  land 
is  hilly  and  largely  devoted  to  hay  and  pasture. 

India  (figs.  185  and  186). — In  regions  of  tropical  climate 
the  dairy  industry  is  of  small  importance.  Thus,  in  India, 


the  creameries  are  found  in  the  less  accessible  sections  of  th * v Z lndustry  is  of  small  importance.  Thus,  in  India, 

State.  On  the  other  hand,  there  are  TtrS  number  o 7?  ^ 18  in  general  use' Jt  is  the  milk  of  the  buf' 

creameries  in  the  environs  of  Philadplr^o  nu: a °,  except  m Bengal,  where  there  is  a prejudice  against  the 


where  more  milk  is  produced  on  the  rich5  agricultural ^iT^d*  Str°n^  °dor and  taste  of  the  rich  milk  of  this  animal.  Cheese 

than  can  be  consumed  in  the  city.  n S butter  are  not  extensively  manufactured.  Ghee,  a clari- 

fied butter,  is  made  chiefly  from  buffalo  milk. 
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"Eurone  particularly  the  northwestern  portion,  India,  the  United  States, 
1 little  for  meat  or  milk,  but  mostly  for  beasts 


Figure  174.-World  distribution  of  cattle  The  f°ur  only  apparent/  India  has 

eastprr,  A TT — A Brazil.  Ui  tnese  luui  , - *.u~  «on  nmiection  the  greater  aeuw. L_y  ;i/i  Relative  to  the  population,  the  number  of 


eastern  Argentina,  Uruguay,  and  southern  Brazil.  UI,  option  due  to  the  map  projection 

? Wta.  » „ is,™,.  » 


u.  1 ■'*''**•  ^ should  be  ouseiveu,  nuw^vv-M - 

cattl  60  head  Per  square  mile>  while  Ge£ma:?y'  TT^mi inhere 
e ls  highest  in  those  new  countries  of  the  Southern 


per  square  mile, 
extensive. 
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Figure  I75-— Distribution  of  cattle  of  all  ages  in  the  United  States.  The  region  of  densest  distribution  lies  west  of  a line  drawn  nu;  , ^ n onH  f-hence  to 

Galveston  and  includes  southern  Wisconsin,  southeastern  Minnesota,  Iowa,  eastern  Nebraska  and  Kansas,  northwestern  Missouri  Oklahmnn  f hlca&°  to  ^allas’  TJ1’  • , a less 
dense,  but  very  important  area  east  of  a line  drawn  from  Chicago  to  Louisville,  and  including  about  half  of  Indiana  i-h A ki  ’ v a^10rrla»  an<^  most  of  lexas.  There  . 

New  York,  and  Vermont.  A large  proportion  of  the  cattle  in  this  northeastern  area  consists  of  dairy  cows  There'arp  q ue'Siass  region  of  Kentucky,  Ohio,  southern  1C  ° * 
the  West,  particularly  in  the  San  Joaquin  Valley  in  California  and  the  region  around  San  Luis  Obispo?  ’ several  dense  centers  in  the  valleys  and  irrigated  areas  of 

Figure  176. — The  production  of  cattle,  as  indicated  by  the  number  of  calves,  yearling  heifers,  and  vearlino-  LAArc  • 1 . . . T ,prn 

Nebraska  and  Kansas,  and  northwestern  Missouri.  ^ G steeis  and  bulls,  is  heaviest  m southern  Wisconsin,  Iowa,  eastern 
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Figure  w _TWr!Win„  nf  oil  rattle  in  Europe  and  Algeria.  The  features  of  this  distribution  are  an  interesting  reflection  of  conditions  of  climate,  of  the  pressure  of 
competing  agrSfltuSiSSSs  and  of  the  economic  status  of  the  rural  population.  The  concentration  in  Ireland,  Denmark,  Holland  Belgium,  and  the  northwestern  coast  of  France 
is  nartimiio-i  CUitFra!Jnau^  , ’ J , ..  Qirorfrrppn  natures  has  i so  cattle  per  square  mile,  as  compared  with  70  in  Iowa,  41  in  New  York,  and  40  in  Wisconsin.  In  France  the 
greatest  He  Y not?cea^le- . Ireland,  wi  nf^Finisterre  and  Manche,  where  there  is  also  the  greatest  density  of  horses  and  swine  (see  figs.  165  and  191).  In  Russia  the  poverty 

>»  <"»  «»  MrfUe™  region  .He  .ong 

summer  drought  prevents  the  production  of  sufficient  hay  and  forage  to  feed  a large  number  of  cattle. 
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northeasterly  from  Baltimore,  Md.,  across  southeastern  Pennsylvania  and  northern  New  Jersey  to  the  Hudson  Valiev  nf  w \r>  ?n<^  S??^^wes^erri  yerraont.  A third  .district  ex  en 
the  adjacent  large  cities.  Northeastern  Ohio,  northeastern  Iowa,  and  southeastern  Minnesota  are  other  important  dairv^liS^’f  PnJnanly.a  market  milk  district  supp 

eastern  half  of  the  United  States  outside  of  these  areas  represents  largely  cows  kept  on  the  farms  to  supply  domestic  ne  d b^nc^s*  ^le  rather  uniform  distribution  of  4ots  in 
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tj  ^ ^ • •p'tirooe  are  of  the  dual-purpose  type,  but  in  the  northwest  the  specialized  dairy  breeds  are  quite  important. 

.CURE  179. — Distribution  of  cows  in  Europe.  Most  ot  the  cows  \,er  inadequately  shown  on  the  map,  owing  to  different  statistical  classification.  As  might  be  expected, 

e importance  of  the  dairy  industry  in  Great  Britain,  especially re lana, ^ .g  interesting  to  note  the  greater  density  of  cows  along  the  northwest  coast,  where  climatic  conditions 


general  features  of  distribution^conform  closely  to  those  of  all  cattle,  n Yhan  in  the  United  States.  The  difference  in  scale  between  this  map  and  that  opposite,  of 

vor  rich  pastures.  Pasture  and  dairying  are  even  more  closely  connec  northern  Italy  and  along  the  northern  coast  in  France,  the  Netherlands,  and  Denmark  have 

in  the  United  States’  should  be  noted-  The  T TZ  densLt  dairy  reSons  in  the  United  States, 
etween  two  and  three  times  as  many  cows  per  square  mile  as  the  densest  ays 
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Figure  180—  Distribution  of  milch  cows  in  Canada.  The  large  number  in  the  St.  Lawrence  lowlands  and  the  oeninsula  of  OnfcnT  ,,  . . , , . • „ • fVlA  more 

thickly  settled, -non- wheat-growing  eastern  provinces,  where  the  abundant  summer  rainfall  and  cool  the  importance  of  dairying  m the  more 

provinces  the  cows  are  mainly  breeding  stock,  principally  of  the  beef  type.  ,n  an  extensive  acreage  of  hay  and  pasture.  In  the  prame 

Figure  1 81. — Distribution  of  all  cattle  other  than  cows.  The  larger  relative  importance  of  the  western  Ontario  peninsula  anH  cn„rt™  . a , ,,  f t|,e 

former  and  of  the  winter-grazing  ranges  of  the  latter  for  feeding  beef  cattle.  peninsula  and  southern  Alberta  reflect  the  use  of  the  com  crop  of  the 
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Figure  184. — Distribution  of  cattle  in  Argentina,  Chile,  and  Uruguay.  In  these  countries  of  sparse  population  agriculture  is  still  largely  pastoral.  The  cattle  are  concentrated  in 
the  warm  northeastern  section,  where  there  is  abundant  summer  rainfall.  Chile,  with  its  west  coast  climate,  suffers  severely  from  summer  drought. 

Figure  185. — Distribution  of  cattle,  including  buffalo  calves,  in  India.  This  country  is  unique  in  the  cattle  industry  in  that  while  it  ranks  first  in  number  of  animals,  the  inhab- 
itants neither  eat  nor  export  the  meat  nor  use  the  milk  of  cattle  to  a large  extent.  The  cattle  are  used  almost  entirely  as  draft  animals  and  beasts  of  burden. 
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tjt  . „ . _ , . , ~ in  India  While  less  numerous  than  the  cattle  of  India,  this  animal  serves  a double  purpose.  It  is  the  chief  dairy 

. Figure  i 86.— Distribution  of  buffaloes,  not  including  buffalo  calves,  in ^ncua  w f t or  flooded  lands> 

animal,  the  milk  being  richer  than  that  of  the  cow,  and  it  serves  as  a ra  a buffalo.  This  animal  is  the  chief  work  animal  of  the  Islands  and  is  also  found  wild  in  the  forests.  It 

riGURE  187. — Distribution  in  the  Philippine  Islands  01  t ie  , ’ :s  especially  adapted  to  the  tillage  of  rice  fields.  The  distribution  is  densest  along  the  western  coast  of 

thrives  only  in  wet  climates,  where  there  is  an  abundance  of  mud  and  mte  It  is  espec^ny  a P * 

W,  in  the  Cagayan  Valley,  in  the  region  north  of  Manila,  and  in  the  islands  of  Cebu,  Wegros,  ana> , ^ y 

64505—17° 
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SWINE  production  is  affected  more  directly  by  eco- 
nomic than  by  climatic  conditions.  The  omnivorous 
feeding  habits  of  the  animal  make  it  a suitable 
means  for  converting  household  and  dairy  waste  as  well  as 
surplus  grain  products  into  meat.  In  many  localities  the 
hog  is  maintained  upon  home  products  and  is  destined  for 
home  consumption.  Such  is  the  case  in  China,  Russia, 
portions  of  the  United  Kingdom,  and  locally  in  nearly  all 
countries. 

Europe  (fig.  191). — The  great  swine  industry  of  north- 
western Europe  depends  upon  the  production  of  large  quan- 
tities of  grain,  root  crops,  and  dairy  by-products.  None  of 
the  important  swine  regions,  with  the  exception  of  Hungary, 
produce  com  (maize)  (see  fig.  37).  In  northwestern  Europe 
swine  are  fed  largely  on  barley  and  potatoes,  supplemented 
in  some  measure,  particularly  in  Denmark  and  Ireland,  by 
corn  (maize)  imported  from  the  United  States,  Argentina, 
South  Africa,  and  Russia.  Upon  this  combined  ration  the  pig 
thrives  and  at  the  age  of  7 months  nearly  equals  the  weight 
of  the  American  type  of  hog  (200  to  225  pounds).  He  is, 
however,  more  rangy  and  less  fat  and  is  adapted  mainly  to 
the  production  of  hams  and  bacon.  In  the  cool  European 
climates  these  products  keep  much  better  than  in  America 
and  are  used  in  large  quantities.  Ireland  and  Denmark 
are  particularly  famed  for  their  bacon,  which  is  largely 
exported  to  England.  The  excellence  of  these  products  is 
attributed  in  no  small  part  to  the  feeding  of  barley  meal, 
skimmed  milk,  and  potatoes,  all  of  which  are  said  to  tend 
to  the  production  of  superior  bacon.  In  Germany  about 
600,000,000  bushels  of  potatoes,  or  40  per  cent  of  the  average 
crop,  is  fed  to  stock,  mainly  to  swine. 

In  the  Mediterranean  countries  pork  production  is  not 
as  great  as  in  northern  Europe.  Both  the  demand  for  pork 
and  the  supply  of  feed  are  les£.  Deficiency  in  the  latter  is 
supplied  in  part  by  mast  obtained  in  the  chestnut  and  oak 
forests.  In  Spain  and  Portugal,  particularly,  large  herds 
of  swine  range  the  cork  and  other  oak  forests  in  the  autumn, 
gathering  the  acorns,  which  are  knocked  down  for  them  by 
herders. 

United  States  (fig.  190). — The  number  of  swine  (hogs) 
in  the  United  States  is  slightly  less  than  in  Europe  and  about 
one-third  of  the  world  total.  There  are  approximately  the 
same  number  of  swine  as  of  cattle  in  the  United  States  but 
the  value  of  the  swine  is  only  a third  as  great.  Relative  to 
the  population  the  number  of  swine  has  declined  from  154 
per  100  inhabitants  in  1840  to  63  in  1910. 


Swine  in  the  United  States,  1840-1910. 


Census  year. 

Number 
of  swine. 

Num- 

ber 

per  100 
popu- 
lation. 

Number  per 
100  acres  of 
improved 
land. 

Value. 

Average 

price. 

26,301,  293 
30,354.213 
33,512,867 

25, 134, 569 

49,  772,670 
57,426,859 
62, 868, 041 
58, 185,676 

i54 

13 1 

107 

65 

99 

91 

83 

63 

Not  reported. 
26. 9 
20. 6 
13-3 
17- 5 
16. 1 
15-  2 
12.  2 

Not  reported. 

Not  reported. 
Do. 

Do. 

Do. 

Do. 

Do. 

3-69 

6.86 

i860® 

1880® 

5231,978,031 

399,338,308 

a “Swine.” 

b Spring  pigs  not  enumerated. 
c “Swine  all  ages.” 

d “Mature  swine”  and  “spring  pigs.”  Census  taken  April  15;  previous  censuses  June  1. 


Swine  are  raised  in  every  county  in  the  United  States,  but 
about  one-half  are  found  in  the  corn-belt  States  of  Iowa, 
Illinois,  Missouri,  Nebraska,  Kansas,  Indiana,  and  Ohio. 
The  number  of  swine  in  Iowa  alone  is  equal  to  the  number  in 
all  the  Rocky  Mountain  and  Pacific  States  and  the  Atlantic 
States  north  of  Georgia.  The  geographic  distribution  of 
swine  in  the  United  States  is  primarily  determined  by  the 
distribution  of  corn  (see  fig.  36). 

There  are,  however,  several  interesting  discrepancies 


between  the  distribution  of  swine  and  of  corn.  The  greatest 
center  of  corn  production  is  in  east  central  Illinois,  yet  com- 
paratively few  swine  are  raised  there,  principally  because 
of  the  high  price  of  corn  and  small  amount  of  clover 
grown.  The  farm  price  of  corn  in  Illinois  averages  about 
5 cents  per  bushel  higher  than  in  Iowa,  owing  in  part  to 
nearness  to  the  Chicago  market  where  a large  amount  of  corn 
is  made  into  glucose,  shipped  to  other  parts  of  the  United 
States,  or  exported.  This  influence  of  the  Chicago  corn 
market,  as  can  be  seen  on  the  swine  map,  extends  through 
a radius  of  100  to  150  miles,  on  the  west  almost  to  the 
Mississippi  River,  and  on  the  east  as  far  as  the  Wabash  River 
in  Indiana.  The  freight  rates  to  Chicago  on  corn  from  points 
in  Iowa  are  enough  higher  than  from  nearby  points  in  Illinois 
to  make  the  feeding  of  the  corn  to  hogs  and  the  shipment 
of  the  hogs  to  Chicago  more  profitable  than  the  shipment  of 
corn.  Hogs  are  worth  several  times  as  much  per  pound  as 
corn  and  hence  can  bear  better  the  cost  of  transportation. 
In  Iowa,  and  western  Illinois  also,  more  clover  and  other 
kinds  of  hay  are  grown,  owing  in  part  to  soil  adaptations, 
which  combined  with  corn  makes  a more  complete  feed  than 
corn  alone. 

In  many  places  the  hog  belt  extends  beyond  the  corn  belt. 
This  is  notably  true  in  the  northern  tiers  of  States,  from 
North  Dakota  and  Wisconsin  to  New  York  and  New  England. 
In  all  of  these  States,  except  North  Dakota,  the  dairy  indus- 
try is  extensively  developed,  and  a large  amount  of  skim 
milk  is  left  over  from  the  manufacture  of  butter  (see  fig.  172A). 
There  is  no  better  food  for  growing  pigs  than  skim  milk 
combined  with  corn,  barley,  or  mill  feed  and  a little  alfalfa 
or  clover  hay.  Hence,  a considerable  number  of  swine  are 
produced  in  the  dairy  districts  even  where  corn  becomes  a 
subordinate  crop.  In  the  Western  States  also,  particularly 
California,  Oregon,  and  Washington,  a few  swine  are  raised, 
fed  principally  on  barley  and  alfalfa. 

The  comparatively  small  number  of  swine  in  the  Great 
Plains,  Rocky  Mountain,  and  Arid  Interior  regions  is  due  to 
the  small  amount  of  land  in  crops.  The  digestive  sys- 
tem of  the  pig  requires  more  concentrated  food  than  does 
that  of  other  farm  animals,  hence  hogs  can  not  be  grazed 
upon  the  range  land  like  cattle  and  sheep  (see  figs.  125  and 
x94)-  Swine  in  these  regions  are  practically  confined  to  the 
irrigated  districts  where  grain  and  alfalfa  are  grown.  In 
very  few  places  in  the  West  is  the  supply  of  hogs  equal  to 
the  local  consumption,  a large  proportion  of  the  ham,  bacon, 
and  lard  being  transported  halfway  across  the  continent 
from  the  packing  house  centers  in  the  corn  belt. 
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Figure  189. — World  distribution  of  swine  (hogs).  The  United  States  has  more  swine  than  any  other  three  nations  of  the  world,  but  in  number  per  square  mile  it  falls 
behind  many  European  countries.  Swine  are  most  numerous  in  countries  having  relatively  intensive  agriculture  and  an  abundance  of  certain  food  products,  particularly  corn  (maize), 
barley,  potatoes,  and  dairy  by-products.  In  the  United  States  the  geographic  distribution  of  swine  corresponds  closely  with  that  of  corn,  but  in  Europe  it  follows  rather  the  distribution 
of  potatoes  and  dairy  cows  Swine  are  barred  from  countries  under  Moslem  influence  because  of  religious  decrees.  They  are  known  to  be  numerous  in  China,  but  their  number 
0r  distribution  can  not  even  be  approximated.  The  number  of  swine  in  Brazil  is  an  estimate  and  is  not  included  in  the  graphs. 
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Figure  190.— Distribution  of  swine  (hogs)  in  the  United  States.  Hogs  are  raised  in  every  county  in  the  United  States,  but  about  half  are  found  in  the  corn-belt  States  of 
Iowa,  Missouri,  Illinois,  Nebraska,  Kansas,  Indiana,  and  Ohio.  The  number  of  hogs  in  Iowa  alone  is  equal  to  the  number  in  all  the  Rocky  Mountain  and  Pacific  States  and  the 
Atlantic  States  north  of  Georgia.  The  distribution  is  primarily  determined  by  that  of  corn  (see  fig.  36).  In  the  region  around  Chicago  however  the  higher  price  of  com,  due  in 
part  to  nearness  to  this  market,  prevents  the  extensive  production  of  hogs  in  competition  with  the  cheaper  corn  in  regions  more  remote  from  market  On°the  other  hand,  a large 
number  of  hogs  are  raised  in  the  dairy  districts  lying  to  the  north  of  the  corn  belt,  where  the  hogs  are  fed  the  skim  milk,  together  with  barley  com  or  mill  feed. 
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Figure  iqi  —Distribution  of  swine  (hoes)  in  Europe.  In  Europe  the  centers  of  swine  production  do  not  reflect  the  influence  of  corn,  except  in  Hungary,  northwestern  Spain, 
and  Portugal.  The  large  swine  production  of  Germany,  Holland,  Belgium,  and  Denmark  shows  the  effects  of  a combination  of  governmental  encouragement  ot  the  industry, 
together  with  the  availability  of  barley,  potatoes,  and  dairy  by-products.  There  is  no  apparent  reason  for  the  remarkable  decrease  in  the  number  of  swine  in  passing  from  Germany 
into  Poland,  except  the  encouragement  that  the  German  farmer  has  had  from  his  government.  In  France  the  greatest  density  of  swine  is  found  in  the  departments  of  Fimsterre  and 
Manehe,  which  are  also  regions  of  the  greatest  density  of  horses  and  cattle  (see  figs.  165  and  177)- 
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KEEP  AND  GOATvS  were,  in  origin,  native  to  rough 

S uplands  and  dry  plateaus.  Their  wild  relatives  are 
now  found  in  the  most  inaccessible  mountains, 
bred  upon  moist  lowlands,  particularly  such  as  lack 
aina^e  these  animals  are  subject  to  foot  rot  and  parasitic 


^Sheep  are  raised  for  their  wool,  for  their  flesh,  and  in  cer- 
ain  regions  for  their  milk.  The  wool  industry,  as  carried  on 
!ai;ost  parts  of  the  world,  is  an  extensive  type  of  agriculture 
and  tends  to  disappear  from  regions  of  dense  population 
and  expensive  land.  This  tendency  is  shown  in  Germany, 
where  the  number  of  sheep  declined  from  25,000,000  in  1873 
to  less  than  6,000,000  in  1912.  I11  Great  Britain,  however, 

the  industry  on  a mutton  and  wool  basis  thrives  in  spite  of 
dense  population  and  high-priced  land. 

Europe  (fig-  195). — The  preeminence  of  Great  Britain  in 
the  production  of  improved  breeds  of  sheep  is  as  pronounced 
as  in  the  case  of  cattle.  About  30  breeds  exist  now,  some 
of  them  purely  the  result  of  selection  and  some  the  result  of 
crossing  older  breeds.  The  relationship  between  the  breeds 
and  the  soil  and  topography  led  to  a division  by  McConnell 
into  six  groups : (1)  The  Leicester  or  lowland  type;  (2)  the 
upland  or  red  sandstone  type;  (3)  the  Horned  Down  or  chalk 
type;  (4)  the  Sussex  Down  or  polled-down  type;  (5)  the 
Blackface  or  limestone  type;  (6)  the  mountain  or  Archaean 
type.  In  the  moist  climate  of  Britain  the  chalk  downs  and 
limestone  hills  of  the  south  of  England  have,  owing  to  their 
altitude  and  permeability,  formed  some  of  the  most  famous 
sheep  “walks”  of  the  country.  The  lowland  sheep  are  the 
heaviest,  while  the  upland  type  is  of  medium  size.  The 
mountain  type  bears  marks  of  primitiveness,  i.  e.,  resembles 
the  goat  more  closely  in  horns,  body,  and  wool.  The  closest 
adaptation  to  environment  is  found  in  the  Kent  or  Romney 
Marsh  breed,  a member  of  the  lowland  group.  These  large 
sheep  have  been  bred  for  centuries  upon  a diked  swamp 
area  in  southern  Kent.  They  have  a heavy  fleece,  are  good 
foragers,  and  are  extremely  resistant  to  rough  weather  and 
"'et  land.  These  qualities  cause  them  to  be  appreciated  in 
New  Zealand  and  along  the  river  lowlands  of  Argentina  an 
in  Patagonia.  English  sheep  are  as  a whole  coarse-wooled 
&nd  of  the  mutton-producing  type.  i 

Of  the  fine-wool  sheep  the  best  known  is  the  Merino,  w nc 
originated  in  Spain  and,  traveling  by  various  routes,  reached 
the  United  States,  Argentina,  South  Africa,  and  Australia. 
This  breed  shows  well  the  conditions  of  its  native  habitat  in 
lts  sensitiveness  to  excessive  moisture.  By  reason  bot  1 o 
opography  and  climate,  Spain  is  a country  of  c°ntra"tS: 
has  abundant  rainfall  only  in  the  northwest.  n o 


SHEEP  and  goats 

sections  the  mountain  pastures  may  be  green,  while  on  the 
lowlands  the  grass  is  burned  during  the  summer  drought. 
Under  these  conditions  sheep  were  forced  to  migrate  in  great 
flocks  in  search  of  food,  a condition  which  developed  in  the 
Merino  a light,  wiry  body  capable  of  endurance  but  of  rela- 
tively little  value  as  a mutton  producer.  The  sheep  industry 
was  formerly  very  important,  but  during  the  last  century 
interest  has  declined  relative  to  that  in  agricultural  crops 
and  Spain  is  not  now  an  important  producer  of  either  sheep 
or  wool. 

Owing  to  the  poor  summer  pasture  conditions  in  the  whole 
Mediterranean  region,  including  the  Balkan  States,  the  sheep 
is  a most  important  animal.  In  nearly  all  of  these  countries 
it  furnishes,  besides  meat  and  clothing,  a considerable  supply 
of  milk,  which  is  used  mainly  in  cheese  making.  In  Greece 
the  hardy  Vlachican  breed  lives  in  migratory  flocks,  sum- 
mering in  the  mountains  and  wintering  on  the  plains.  They 
yield  about  12  ounces  of  milk  per  day  for  half  the  year.  In 
Italy  sheep  occupy  the  central  and  southern  portion  of  the 
peninsula,  where  it  is  too  dry  for  cattle.  The  ewes  are  quite 
generally  milked  and  their  number  is  estimated  at  twice  the 
number  of  cows  in  the  country.  The  total  annual  product  of 
about  120,000,000  gallons  is  used  mostly  in  cheese  making. 
Roquefort  cheese,  made  originally  in  southern  France,  is  also 
generally  made  of  ewes’  milk,  and  Brindza  cheese,  from  the 
mountains  of  northern  Hungary,  is  another  ewes’-milk  cheese 
well  known  in  America.  In  Algeria  hardy  native  breeds  of 
sheep  o-raze  the  semiarid  plateau  region  well  into  the  borders 
of  the^Sahara.  In  the  hot,  dry  portions  of  Africa  varieties 
of  woolless  sheep  are  found  which  in  general  appearance  are 

SU Australia  SdNew  Zealand  (figs.  198  and  x99). -Sheep 
are  very  important  in  the  new  and  sparsely  populated 
Jl  of  the  world.  Australia  leads  the  world  in  total 
Tier  of  sheep  and  New  Zealand  ranks  next  to  Uruguay 

at-S-S-=ia  near  the  close  of  the 

eighteenth  century.  They-.  rfpo« 

indnstty  “°M  Prin0'  Tte  conditions  of  the  humid, 

introduced  were  the  first  settlements  were 

southeastern  coas ta ' breed,  but  as  the  industry 

'°“,ed  rL"he  sheTwere  driven  into  the  drier  region 

expanded  and  th®  s P K their  condition  improved. 

heyond  the  n»»n  oiling  f„,  foodstuffs,  sheep 

SiTSS'tht  »o.Uheep  per  -ere  « ».  hrrgefy 


given  over  to  more  intensive  agriculture.  A comparison  of 
figure  198  with  that  of  cattle,  figure  182,  shows  the  relative 
unimportance  of  sheep  on  the  coastal  strip,  particularly  in 
the  warmer  northeastern  section  with  summer  rainfall. 
Beyond  the  mountain  ranges  the  western  slopes  descend 
gradually  to  the  arid  interior.  Their  eastern  borders  receive 
about  30  inches  of  rainfall  per  year,  while  on  the  western 
boundary  of  New  South  Wales  and  southwestern  Queensland 
the  amount  is  less  than  10  inches.  On  this  relatively  dry 
and  rolling  land  most  of  the  sheep  are  now  raised.  This 
region  suffers  severely  from  periods  or  years  of  extreme 
drought,  and  flocks  are  sometimes  greatly  reduced  by 
starvation.  In  the  best  portion  of  the  western  slopes,  that 
having  25  inches  of  rainfall,  about  1 acre  of  land  is  required 
to  support  1 sheep,  while  on  the  dry  margin  of  the  pastoral 
zone  several  acres  are  required. 

In  the  early  years  of  the  Australian  sheep  industry  the 
production  of  wool  for  the  British  market  was  the  only 
object.  Transportation  was  poor,  the  local  population  small, 
and  mutton  almost  worthless.  With  the  progress  of  settle- 


ment the  open  range  began  to  be  fenced  for  cultivation. 
In  1880  frozen  meat  was  first  successfully  carried  to  London. 
These  two  changes  have  somewhat  modified  the  character 
of  the  sheep  industry.  Cultivation  of  the  land  has  increased 
its  capacity  to  support  sheep,  and  the  foreign  demand  for 
mutton  has  led  to  the  introduction  of  English  breeds  and  the 

production  of  crossbred  lambs. 

In  Tasmania,  which  lies  in  the  belt  of  westerly  winds,  the 
sheep  are  produced  mainly  on  the  eastern  side  of  the  moun- 
tains. The  rainfall  in  this  region  is  from  20  to  30  inches, 
while  on  the  western  coast  it  ranges  from  40  to  100  inches. 

New  Zealand  has  a climate  comparable  to  that  of  Great 
Britain.  The  temperature,  however,  is  more  equable  and 
less  severe  in  winter.  Arrangement  of  topographic  features 
and  wind  direction  give  the  North  Island  a relatively  uniform 
rainfall  distribution,  while  in  the  South  Island  the  same 
causes  make  the  east  side  much  less  rainy.  Most  of  the 
sheep  are  raised  in  regions  having  from  20  to  70  inches  ol 
rainfall  per  year,  with  an  average  of  about  40  inches.  In  the 
early  days  of  the  sheep  industry  (i860  to  1880)  Mennos 
were  grown  chiefly  for  their  wool  and  tallow.  With  the 
opening  of  the  frozen-meat  trade  this  breed  declined  and 
the  heavy  English  breeds  increased,  so  that  at  present  most 
of  the  sheep  are  crossbred  or  mutton  animals.  The  regions 
where  sheep  are  fewest  are  the  high  mountain  ranges  of  the 
South  Island,  where  heavy  rainfall  (70  to  over  100  inches), 
rough  topography,  and  winter  snows  make  conditions 
unfavorable,  and  the  plateau  of  the  North  Island,  where 
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the  volcanic  peaks  and  pumice-covered  plains  are  almost 
barren.  A considerable  number  of  sheep,  owned  and 
enumerated  on  the  eastern  side  of  South  Island,  are  driven 
through  the  mountains  in  the  summer  and  grazed  on  the 
rich  feeding  grounds  of  the  west  coast. 

South  America  (fig.  196). — Sheep,  like  cattle,  were  intro- 
duced into  Argentina  and  Uruguay  at  an  early  date,  mostly 
Merinos.  In  the  pioneer  days  of  the  industry  they  were 
of  so  little  value  that  large  numbers  were  slaughtered  and 
the  wool  pulled  from  their  bodies,  this  process  being  more 
expeditious  than  shearing.  The  dried  carcasses  were  even 
used  as  fuel.  As  settlement  progressed  and  transportation 
improved,  the  sheep  industry  expanded  more  rapidly  than 
the  cattle  industry  into  drier  western  and  southern  Argentina. 
The  demand  for  long  wool  and  heavy  sheep  has  led  to  the 
introduction  of  the  English  breeds,  chiefly  Lincolns,  for 
stocking  the  coastal  regions  and  crossing  with  the  Merinos. 
From  the  bleak  Falkland  Islands,  where  sheep  raising  is  the 
chief  industry,  settlers  have  invaded  Tierra  del  Fuego  and 
southern  Santa  Cruz,  where  the  westerly  winds  bring  more 
abundant  rainfall  than  in  northern  Patagonia.  In  this 
climate,  the  Romney  Marsh  sheep  have  been  introduced  with 
success.  Other  agricultural  enterprises,  particularly  alfalfa 
and  beef  production,  are  now  'displacing  sheep  in  eastern 
Argentina 

United  States  (fig.  194). — In  number  of  sheep  the  United 
States  ranks  fourth  among  the  countries  of  the  world,  and 
has  about  one-twelfth  of  the  world  total.  The  number  of 
sheep  in  the  United  States  is  somewhat  less  than  the  number 
of  swine  or  cattle,  but  about  twice  that  of  horses  and  mules. 
The  importance  of  sheep,  as  indicated  by  number  per  100 
population  or  per  100  acres  of  improved  land,  has  declined 
almost  steadily  since  the  first  agricultural  census  in  1840. 


Sheep  in  the  United  States,  1840-1910  ( exclusive  of  lambs). 


Census  year. 

J 

Number 
of  sheep. 

Num- 

ber 

per  100 
popu- 
lation. 

Num- 

ber 

per  100 
acres 
of  im- 
proved 
land. 

Value. 

Average  price. 

i9.3n,374 
21, 723, 220 
22,471,275 

28,477,951 

42, 192,074 
40,876,312 
39,852,967 
39, 644, 046 

113 

94 

7i 

74 

84 

65 

52 

43 

Not  reported. . 

Not  reported. 
Do. 

Do. 

Do. 

Do. 

Do. 

$3-23 

5- 13 

19.  2 
13-8 
15. 1 
14.  8 
11. 4 
9-6 

8-3 

i86oa 

1880  * 

1890  b 

$128, 186, 791 
203,516, 144 

a “Sheep.” 

b Excluding  spring  lambs. 


SHEEP  AND  GOATS 

The  densest  center  of  production  of  sheep  is  located  in 
central  and  eastern  Ohio  and  in  Washington  and  Green 
Counties,  Pa.  A considerable  number  of  sheep  are  found 
also  in  southern  Michigan,  northeastern  Indiana,  the  blue- 
grass  region  of  Kentucky,  the  valley  of  Virginia,  and  in 
central  Tennessee.  About  half  of  the  sheep  in  the  country, 
however,  are  in  the  Rocky  Mountain  States,  and  a large 
number  in  addition  are  in  Oregon  and  California. 

The  sheep  industry  in  Ohio  began  with  the  settlement  of 
the  State,  and  quickly  assumed  large  proportions.  The 
importance  of  the  industry  in  the  Ohio  district  was  little 
affected  before  1890,  although  sheep  in  the  other  farm- 
ing States,  save  in  newly  settled  sections,  declined  quite 
rapidly  following  the  period  of  artificial  stimulation  which 
occurred  during  the  Civil  War.  Sheep  raising  was  primarily 
a wool-growing  enterprise,  and  with  low  prices  wool  pro- 
duction could  not  profitably  compete  with  pork,  beef,  and 
grain  production,  dairying,  and  other  relatively  intensive 
enterprises. 

The  cheap  grazing  afforded  by  the  western  ranges  enabled 
the  western  sheep  men,  raising  Merinos  mostly,  to  compete 
with  foreign  wool,  and  caused  a rapid  development  of  the 
American  sheep  industry  as  soon  as  transportation  facilities 
were  extended  to  the  Rocky  Mountain  region.  The  West 
has.  steadily  increased  in  importance,  particularly  during  the 
stress  of  the  90’s,  when  the  sheep  industry  in  the  East 
suffered  severely.  During  the  later  90’s,  mutton  blood 
began  to  invade  the  range  country,  owing  to  the  demand 
of  the  rapidly  increasing  population  for  meat  and  the  result- 
ing rise  in  price  of  mutton,  and  the  Merino  has  steadily 
given  way  before  the  influx  of  mutton  blood.  No  small 
factor  in  this  change  to  mutton  types  on  the  range  has  been 
the  curtailment  of  the  range  area  by  agricultural  settlement 
and  attendant  increase  in  cost  of  production  of  sheep  and 
wool.  At  the  present  time  flocks  of  pure  Merino  blood  are 
comparatively  rare  throughout  most  of  the  range  country. 

The  sheep  in  the  Western  States  are  grazed  largely  on 
the  open  range.  Most  of  the  sheep  are  in  semiarid 
regions  where  the  annual  precipitation  is  between  10 
and  15  inches,  the  grazing  where  the  rainfall  is  much  less 
than  10  inches  being  too  poor  to  support  many  flocks  of 
sheep.  In  the  mountainous  sections  they  range  through  the 
mountain  meadows  in  summer,  where  the  melting  snow 
maintains  green  pasturage  even  late  into  the  fall,  and  in 
winter  they  are  brought  down  into  the  valleys  and  the 
lower  desert  areas  which  can  not  be  grazed  except  in  winter. 


GOATS,  like  sheep,  are  at  home  in  dry  lands  or  moun- 
tainous regions  where  forage  is  scant  and  fibrous 
(fig.  200).  With  the  exception  of  the  Angora,  the 
goat  has  a relatively  valueless  coat  and  is  produced  for  its 
flesh,  its  skin,  or  its  milk. 

Europe  (fig.  202). — In  Scandinavia  and  Switzerland, 
the  Mediterranean  region,  and  portions  of  Ireland,  France, 
and  Germany,  where  the  goat  has  found  favor  with  thrifty 
populations,  the  milk  is  a most  important  consideration. 
The  milch  goats  of  Norway  and  the  Saanen  and  Tog- 
genburg  breeds  of  Switzerland  have  achieved  a wide 
renown.  In  the  Mediterranean  countries  goat’s  milk  is 
still  in  many  regions  the  main  dependence  of  the  people. 
Throughout  the  cities  and  villages  of  Spain  the  goats 
are  daily  milked  before  the  door  of  the  consumer.  On  the 
French  slopes  of  the  Pyrenees  flocks  of  goats  are  wintered 
and  in  the  spring  are  driven  northward  to  supply  goat’s 
milk,  as  a delicacy,  to  the  cities  of  France  during  the 
summer  months.  In  rough  portions  of  the  Alps  goats  are 
often  kept  and  their  rich  milk  used  with  skimmed  cow’s 
milk  in  the  manufacture  of  cheese.  In  Turkey  and  Greece 
the  goats  are  pastured  mainly  in  the  mountains  and  the 
milk  used  in  making  butter  and  cheese.  Goats  brought  from 
the  mountains  to  the  cities  furnish  the  chief  milk  supply. 

India  (fig.  203)  ranks  first  in  number  of  goats,  but  the 
local  importance  of  the  animal  is  not  very  great.  Its  most 
important  use  is  as  a producer  of  milk.  Since  no  sanctity 
attaches  to  it,  as  is  the  case  with  cattle,  the  flesh  is  quite  gen- 
erally eaten.  The  males  are  used  also  in  religious  sacrifice, 
and  coarse  blankets  are  woven  from  goafs  hair. 

Asia  Minor  and  South  Africa. — The  Angora  goat  is 
native  to  Asia  Minor  and  is  kept  chiefly  for  its  mohair. 
The  highest  quality  of  mohair  is  still  produced  in  Asia 
Minor,  but  South  Africa  (fig.  205)  now  produces  a larger 
quantity.  Of  the  12,000,000  goats  in  Cape  Colony  nearly 
all  are  Angoras,  and  mohair  is  the  chief  agricultural  product 
of  portions  of  the  state. 

United  States  (fig.  201). — Goats  are  of  small  importance 
in  the  United  States,  except  in  southwestern  Texas,  where 
in  eight  counties  there  were  about  740,000  goats  in  1910, 
or  one-fourth  of  the  total  number  in  the  United  States. 
There  are  a considerable  number  of  goats  also  in  New  Mex- 
ico, Arizona,  and  the  Willamette  Valley  of  Oregon.  The 
latter  is  a moist  region  where  Angora  goats  are  used  largely 
for  clearing  underbrush  from  cut-over  land. 

Mexico  and  Argentina  (fig.  204)  each  have  more  goats 
than  the  United  States.  They  are  raised  principally  in  the 
arid  and  semiarid  sections  of  these  countries. 


SH  EEP 


N ftBURU  193.— World  distribution  of  sheep  It  wiM  be  noted  that  there  are  six  world  centers  of  sheep  raising,  of  which  four,  the  South  American  countries,  South  Africa,  Australia,  and 
™ Zealand,  are  new  lands  with  sparse  population  and  are  all  located  in  the  Southern  Hemisphere.  The  two  centers  in  the  Northern  Hemisphere  are  the  Balkan  States  and  Great 
ntam.  ln  Asia  Minor  and  in  the  Balkan  States  conditions  of  topography,  climate,  and  the  nomadic  habits  of  the  people  in  the  recent  past  cause  sheep  to  be  important  farm  animals. 
Ureat  Britain  many  factors  combine  to  make  sheep  raising  a prominent  industry  in  spite  of  high  land  values  and  extreme  industrial  concentration  of  population.  The  Russian 


Em 


pire  and  the  United  States,  although  they  rank  high  in  total  number  of  sheep,  are,  owing  to  large  area,  far  down  the  list  in  number  per  square  mile. 
64505—18° 


138 


SHEEP 


139 
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^TTT_  - . ^ ..  . , ~ • The  new  countries  of  the  world  have  obtained  their  sheep  from  Europe.  The  breeds  of  sheep  in  Europe  are 

num*  GUR^  r95-— Distribution  of  sheep  in  Europe,  Algeria,  and  lu™s-  furv  arr0  many  more.  The  scarcity  of  sheep  in  Germany  and  Belgium  has  come  about  recently  as  a 

Great  Britain  alone  has  now  over  30  distinct  breeds  and  n a,  ^ longer  listed  in  statistical  publications.  Although  Russia  has  more  sheep  than  any  other  European 
°*  , economic  pressure  of  growing  industrialism.  In  Belgiumsneep  &In  what  was  formerly  European  Turkey  there  were  estimated  to  be  over  three  times  as  many 

shpp  are  relatively  more  important  in  England  and  the  a v ’ | important  in  portions  of  France,  Spain,  Italy,  and  Algeria. 

SheeP  as  people,  before  the  Balkan  wars,  and  over  300  per  square  mile.  Sheep  are  aiso  P 


SHEEP 


Figure  196. — Distribution  of  sheep  in  Argentina,  Chile,  and  Uruguay.  In  Uruguay  and  the  Argentine  state  of  Buenos  Aires,  where  the  rainfall  is  sufficient  to  support  luxuriant 
forage,  the  pastoral  interests  early  occupied  the  land  and  still  hold  a large  part  of  it,  in  spite  of  the  pressure  of  encroaching  agriculture.  The  decreasing  rainfall  westward  and  southward 
does  not  permit  so  many  sheep  per  square  mile.  In  Tierra  del  Fuego  the  west  winds  bring  more  rain  and  the  density  of  sheep  is  greater. 

Figure  197. — Sheep  in  South  Africa,  as  in  Australia,  are  raised  for  the  most  part  in  the  drier  and  hilly  regions  lying  between  the  western  desert  and  the  moist  agricultural  lands 
along  the  eastern  coast. 
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Western  Kthe  Tountain  ranges,  beyond  the  influence  of  the  coastal  rains  and  ^ 0 f ,le  ^‘(Ifction  in  eastern  New  South  Wales  and  Victoria°  It  will  be  noted  also  that  the  sheep 
of  W0Undary  of  Queensland  and  New  South  Wales  to  25  inches  in  the  regions  of  dense  production  n 

ania  are  concentrated  on  the  dry  side  of  that  island.  , ti,e  wet  western  coast  and  in  the  warm,  moist  northern  region.  They  find  more  congenial 

199— Distribution  of  sheep  in  New  Zealand.  Relatively  few  sheep  are  fount on tne  Island 

aitl°ns  on  the  drier  plains  bordering  the  mountains  north  of  Wellington  and  on  the  eastern  side 


GOATS 


Figure  200— World  distribution  of  goats.  Goats  are  found  in  practically  all  the  countries  of  the  world  hut  -u  „ n.on  States  of 

southeastern  Europe.  The  other  important  centers  are  in  Asia  Minor,  northern  Africa,  India,  which  has  more  them  a f Hbution  is  much  the  densest  in  the  Balk  ^ 

Venezuela,  Mexico,  the  southwestern  United  States,  and  the  countries  of  western  Europe.  The  goat  is  even  Tardier  tho^+n^T  country,  East  and  South  Africa,  Argent  in  » 
regions  of  rough  topography.  It  has  the  added  advantage  of  a relatively  large  milk  production.  The  e-oat  is  ther^™  * c n 1 “e.s“feP  m its  ability  to  subsist  on  scant  *ora°  ies 

6 y 6 p u ineg°at!s  therefore  found  pnncipally  in  rough  or  dry  lands  or  among  poor  peoples. 


GOATS 


143 


* the  UnUee,  «,«es.  G.?  ».s0« 

adjoining  counties,  about  one-fourth  of  the  3,000,000  goats m the  y for  clearing  Ojfetojjg  . the  roUgfa,  semiarid  Edward’s  Plateau  region  of  Texas  and  m th 

°f  Oregon.  The  letter  is  a moist  region  where  Angora  goate  fa°rn/animal  in  the  United  States  only 

and  up  the  Mississippi  Valley  as  far  as  Iowa.  Goats  are  a 1 
valleys  and  plateaus  of  New  Mexico  and  Arizona. 


GOATS 


Figure  202.— Distribution  of  goats  in  Europe,  Algeria,  and  Tunis..  The  goat  is  used  largely  as  a dairy  animal.  In  northwestern  European  countries,  where  cows  are  numerous, 
the  milch  goat  is  of  secondary  importance.  In  the  Mediterranean  region,  however,  where  the  dry  summers  make  forage  sparse  and  poor  the  goat  is  of  Greater  importance.  In  the 
cities  of  Spain  the  goats  are  daily  milked  before  the  door  of  the  consumer,  and  in  France  the  goats  are  driven  northward  in  sprint  from  the  slopes  of  the  Pyrenees  to  supply  goats’ 
milk  as  a delicacy  to  the  cities  during  the  summer  months.  In  Greece  the  goat  is  practically  the  only  dairy  animal.  In  the  Balkan  States  and  in  the  Alps  the  milk  is  used  mostly 
m making  butter  and  cheese.  1 
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FIG.  204 


ARGENTINA.  URUGUAY. 
AND  CHILE 

GOATS 

NUMBER 

EACH  DOT  REPRESENTS  5,000 


STATUTE  MILES 


“ _ * . 11TnKpr  rnrresoond  in  general  with  centers  of  dense  population.  The  Indian  goat  yields  a fair  supply  of 

Figure  203.— Distribution  of  goats  in  India.  The  areas  of  gr^te1^  ield  but  a poor  fleece,  goats  slightly  outrank  them  in  number.  India  has  more  goats  than  any  other 
milk  and  its  flesh  is  by  some  preferred  to  mutton.  Since  the  nc  people  is  relatively  not  so  great  as  m some  other  countries.  . • • j 

country,  but  owing  to  the  large  area  and  population  their  importance  in  the  ioats  are  of  small  importance  compared  with  sheep  and  are  most  numerous  in  the  semiand, 

, Figure  ^.^Distribution  of  goats  in  Argentina,  Uruguay,  and  Orfe.  (%■  *9$  and  of  cattle  (fig.  184)  exhibits  an  interesting  division  of  territory,  the  sheep 

'''arm  northwestern  section  east  of  the  Andes.  A co™Par.lso*l  ° t lands  to  the  east  and  north  of  the  goats. 
bemg  found  principally  to  the  east  and  south  and  the  cattle  in  the  moister  lands  to 
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GOATS 


poultry 


, , nnuifrv  areas  are  located  in  the  nine  counties  of  southeastern  Pennsylvania,  and  in  Sonoma 

CoJIGUJ^  206— Distribution  of  poultry  in  the  United  States.  The  tw0  densefJ.,P  dev'loped  poultry  industry  engaged  largely  in  supplying  eggs  to  the  adjacent  city  markets. 

Principally  around  Petaluma.  In  both  these  distorts  thesis  cmS^tuUJ?9Ajs  per  cent  of  the  total  number  of  poultry  m the  United  States,  ducks  1 per 

°and  other  fowls  0.6  per  cent. 
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